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ABSTRACT OF THE DISCLOSURE

A machine for forming and filling cartons of different
sizes which includes an intermittently driven carton form-
ing section which closes the bottom closure of the cartons,
a continuously driven filling section which fills and closes
the tops of the cartons and is driven independently. of
the forming section, and an accumulator disposed between
the forming section and filling section which sterilizes
the cartons and stores a sufficient number.of cartons
therein to permit either the fill section, or the form
section and accumulator, to operate independently of
each other for a limited time. The forming section may
be operated so as to clear cartons therefrom when the
fill section is inoperative; and conversely, the fill section
may be operated when the form section and accumulator
are inoperative.

~ The present invention pertains to packaging machines,
and more particularly relates to a machine for form-
mg, sterilizing, filling and sealing cartons of dlﬂerent
sizes with a liquid product such as milk.

Dairy products are frequently packaged in cartons of
quart, pint, half pint and one-third quart sizes to provide
for the varied requirements of the customers. Hereto-
fore, dairies were required to have a separate machine
for filling each size of carton, thus making the cost of
packaging equipment excessive. This excessive equipment
expense was especially true in the cast of small dairies.

It has also been determined that it is frequently desir-
able, when handling heat sealable cartons of the type

used in the present machine, to provide means for accu-

mulating a supply of formed cartons between the form
section and the fill section so that any temporary inter-
ruption of operation of the fill section will permit partially
formed cartons already in the form section to be com-
pletely formed and moved out of engagement with the
heating and bottom closing heads in the form section.

If the cartons in the form section were not permitted to-.

progress past the bottom heating stations and the bottom
closing stations in the normal manner, it is apparent that
the bottom closures of the cartons would not be properly
sealed and leakage would occur if the cartons were used.

It is therefore, one object of the present invention to
provide a method of and machine for forming, filling
and sealing cartons of different sizes. :

Another object is to provide a method of and machine
for packaging dairy products in cartons wherein a supply
of partially formed cartons are accumulated after the
bottoms thereof have been sealed and before the product
has been filled into the cartons.

Another object is to provide a carton forming and filling
machine arranged to intermittently move a plurality of
rows of cartons along an arcuate path past a first plurality
of processing stations to seal the bottom closures thereof,

and thereafter to combine the plurality of rows of cartons"

into a single row and to continuously move the single
row of cartons past a plurality of stations including a
carton filling station and a top sealing station.

Another object is to provide a mechanism for erect-
ing and loading collapsed carton blanks onto. mandrels
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for subsequent sealing of the bottom forming portions of
the cartons.

Another object is to provide a carton erecting and
loading mechanism which may be readily adjusted to
handle cartons of different sizes.

Another object is to provide a mandrel adapted to
handle cartons of different sizes.

Another object is to provide an improved device for
squaring a collapsed carton blank and for overbending
the blank to reduce the inherent resilience therein.

Another object is to provide an improved device for
Ioading squared tubular carton blanks onto a mandrel.

Another object is to provide adjustment means for
adapting a mandrel to handle cartons of different sizes
and to provide means for cooling a mandrel.

Another object is to provide a suction head which is
readily adjustable to handle either long or short carton
blanks.

Another object is to provide an improved bottom form-
ing head.

Another object is to provide an improved mechanism
for heating the bottom closure flaps of a carton and for
controlling air directed into the mechanism.

Another object is to provide an improved flap folding
device for folding the bottom flaps of a carton into seal-
ing position.

Another object is to provide a two-stage bottom sealing
apparatus.

Another object is to provide an improved mechanically
actuated linkage for a bottom sealing head.

Another object is to provide a carton unloading mech-
anism adapted to unload cartons of different sizes from
the mandrels and to deposit the cartons in positions to be
received by an accimulator conveyor.

Another object is to provide an accumulating mech-
anism for sterilizing and thereafter accumulating a supply
of sterilized cartons having their bottom closures sealed.

Another object is to provide an accumulating mech-
anism which is readily adjustable to handle cartons of
different sizes.

Another object is to provide an apparatus for simul-
taneously adjusting all components of the fill section to
handle cartons of different heights.

Anothér object is to provide an apparatus for simul-
taneously adjusting all components of the fill section to
handle cartons of different heights and to provide means
independent of the adjusting means to control the exact
volume of liquid filled into the cartons.

Another object is to provide means for loading cartons-
from two columns of horizontally disposed cartons in
an accumulator to a single row of upright cartons.

Another object is to provide means for receiving car-
tons from two columns of cartons in an accumulator and
for loading the cartons into a single-transport conveyor
only when a sufficient quantity of cartons are present in
the accumulator.

Another object is to provide tab breakers for tearing
and bending outwardly tabs on the top closure of a
carton.

Another object is to provide a mechanically operated
top forming turret.

Another object is to provide an improved top forming
head.

Another object is to provide a no-carton no-fill turret
adapted to be adjusted to handle cartons of different
heights,

Another object is to provide a filling turret adapted to
fill cartons of different sizes.

Another object is to provide means for locking a filling
head of a filling turret in an elevated inactive position in
the event a carton is not present therebelow.
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Another object is to provide a filling head which in-
cludes a foot valve that may be opened during filling by
pressure within the valve.

Another object is to provide a filling valve that in-
cludes an in-motion adjustment device which may be
adjusted to vary the volume of liquid being filled into
a carton while the filling valve is operated.

Another object is to provide a clean-in-place device
for cleaning the internal passages of the filling turret
without requiring that the turret be disassembled,

Another object is to provide an adjustable cam track.

Another object is to provide improved air control
means for a top heater.

Another object is to provide an improved top heating
head and carton squaring and gniding means therefor.

Another object is to provide a mechanically operated
top sealing turret.

Another object is to provide a top sealing head having
an improved mechanism for squaring the carton and
folding the top closure flaps into sealing position.

Another object is to provide 2 top sealing turret having
a single stationary cam for shifting all the top sealing
components of a plurality of top sealing heads into top
sealing position. .

Another object is to provide a marking turret having
a marking head adapted to receive and maintain at
operating temperature both an operative marking die and
a reserve marking die.

Another object is to provide an improved discharge
conveyor for discharging the filled and sealed cartons
from the carton forming and filling machine.

These and other objects and advantages of the present
invention will become apparent from the following de-
scription and the accompanying drawings, in which:

FIGURE 1 is a diagrammatic perspective, with cer-
tain parts being cut away, illustrating the carton forming
and filling machine of the present invention.

FIGURE 2 is a diagrammatic plan of the machine of
FIGURE 1 illustrating the relative positions of the sev-
eral components of the machine.

FIGURE 3 is a perspective illustrating two sides of a
folded cdrton blank taken looking toward the top closure.

FIGURE 4 is a perspective illustrating the same two
sides ‘of the folded carton blank taken looking toward

" the bottom closure.

FIGURE 5 is a perspective showing the bottom closure
of a carton after certain breaking and forming opera-
tions have been performed thereon.

FIGURE 6 is a perspective of the completely formed
and sealed bottom closure of a carton particularly illus-
trating certain depressions formed therein for the purpose
of blocking any potential leakage passages in the bottom
closure,

FIGURE 7 is a perspective showing the four sides of
carton which are handled by the machine of the present
invention.

FIGURES 8, 9 and 10 are perspectives of the top
closure of a carton showing progressive positions of the
top closure flaps after certain forming and sealing opera-
tions have been performed thereon.

FIGURE 11 is a side elevation showing the top closure
of a carton when completely sealed.

FIGURE 12 is an enlarged end elevation looking in
the direction of arrows 12—12 of FIGURE 2 illustrating
the forming turret and the drive for the carton forming
section, certain parts being illustrated in phantom and
other parts being removed.

FIGURE 13 is a plan of the drive for the carton form-
ing section, the carton forming turret being illustrated
in phantom.

FIGURE 14 is an enlarged horizontal section through
the forming turret taken along lines 14—14 of FIGURE
15 and illustrating certain carton forming mechanisms
associated with the forming turret.
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FIGURE 15 is a vertical section of the forming turret
taken along lines 15—15 of FIGURE 14.

FIGURE 16 is an enlarged plan of one of the forming
turret mandrels.

FIGURE 17 is an elevation of the mandrel of FIGURE
16 looking in the direction of arrows 17—17 of FIG-
URE 16.

FIGURE 18 is an end elevation of the mandrel of
FIGURE 17 looking in the direction of arrows 18—18
of FIGURE 17.

FIGURE 19 is a section taken along lines 19—19 of
FIGURE 17. :

FIGURE 20 is a section taken along lines 20-—2¢ of
FIGURE 16 illustrating the adjustable carton stop.

FIGURE 21 is a perspective of a portion of the ad-
justable carton stop.

. FIGURE 22 is a side elevation of the upper magazine,
certain parts being cut away.

.FIGURE 23 is an end view taken looking in the di-
rection of the arrows 23—23 of FIGURE 22, an ad-
justable guide rail being shown in position to handle
quart size carton blanks while a carton pusher is shown
in position to handle one-third quart, and half pint size
carton blanks.

FIGURE 24 is an elevation taken in the direction of
arrows 24—24 in FIGURE 22 showing a fragment of the
discharge end of the upper magazine.

FIGURE 25 is a section taken along lines 25—25
of FIGURE 22 illustrating the structure for locking the
slide blocks in adjusted position.

FIGURE 26 is an enlarged side elevation of the upper
carton erecting mechanism and of the upper loader taken
in the direction of arrows 26—26 of FIGURE 2, certain
parts being cut away to illustrate operating components
of the mechanism.

FIGURE 27 is a plan of the upper carton erecting
mechanism and loader of FIGURE 26, certain parts being
cut away.

FIGURE 28 is a section taken along lines 28—28 of
FIGURE 26.

FIGURE 29 is a vertical section taken substantially
along lines 29—29 of FIGURE 28 illustrating the suc-
tion head in position to remove a carton from the upper
magazine.

FIGURE 30 is a vertical section similar to FIGURE 29
but illustrating the suction head in position for placing
a squared carton blank in position to be engaged by the
top loader.

FIGURE 31 is an enlarged top plan of the suction
head.

FIGURE 32 is an enlarged section taken along lines
32—32 of FIGURE 31 illustrating one of the suction
cups.

FIGURE 33 is an enlarged section taken along lines
33-—33 of FIGURE 31 illustrating a valve arrangement
for adapting the head to handle either quart size cartons
or pint, one-third quart and one-half pint size cartons.

FIGURE 34 is a plan of a vacuum control mechanism
for the suction heads of the upper and lower carton erect~
ing mechanisms, the orientation of the view in relation to
other components of the machine being best illustrated
in FIGURE 42.

FIGURE 35 is a vertical section taken along lines
35—35 of FIGURE 34.

FIGURE 36 is an enlarged horizontal section taken
along lines 36—36 of FIGURE 35 illustrating the vacuum
control mechanism in a cup venting position.

FIGURE 37 is an enlarged vertical section taken along
lines 37—37 of FIGURE 36.

FIGURE 38 is a horizontal section similar to FIGURE
36 but illustrating the vacuum control mechanism in a
suction applying position.

FIGURE 39 is a vertical section taken along lines
39—39 of FIGURE 38.
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FIGURE 40 is a diagrammatic elevation illustrating a
carton in several operative positions relative to an over-
bending plate as the carton is being moved from the
magazine to a position in alignment with the upper
loader.

TFIGURE 41 is an end elevation of the top loader look-
ing in the direction of arrows 41—41 in FIGURE 27.

FIGURE 42 is a diagrammatic plan illustrating the
upper and lower loaders in two operative positions.

FIGURE 43 is a vertical section of the lower carton
erecting mechanism and of the lower loader taken sub-
stantially along lines 43—43 of FIGURE 2, certain parts
being broken away.

FIGURE 44 is a plan of the lower carton erecting
mechanism and of the lower loader of FIGURE 43, cer-
tain parts being broken away.

FIGURE 45 is a plan of the bottom former illustrating
the bottom forming heads in a retracted position.

FIGURE 46 is a vertical section taken along lines
46—46 of FIGURE 45 illustrating in phantom lines the
bottom closure of the carton after the bottom forming
operation has been performed thereon.

FIGURE 47 is a horizontal section taken along lines
4747 of FIGURE 46 but illustrating a carton as it ap-
pears before being acted upon the bottom forming head.

FIGURE 48 is a section similar to FIGURE 47 but
showing the bottom forming head in the active carton
forming position.

FIGURE 49 is a plan of the bottom heater.

FIGURE 50 is a vertical section taken along lines
5050 of FIGURE 49 illustrating the bottom heating
heads in a retracted position.

FIGURE 51 is a horizontal section taken along lines
51—51 of FIGURE 50 illustrating the actuating mecha-
pism for the bottom heating heads.

FIGURE 52 is an enlarged perspective of one of the
bottom heating heads shown associated with the bottom
closure of a carton.

FIGURE 53 is an enlarged horizontal section taken
along lines 53—53 of FIGURE 50 illustrating the bottom
closure of a carton in heating position.

FIGURE 54 is a vertical section taken substantially
along lines 54—54 of FIGURE 49 and illustrating the
structure for heating and controlling the flow of hot air
into the bottom heating heads.

FIGURE 55 is a horizontal section with parts broken
away taken along lines 55--55 of FIGURE 50 illustrating
a flow control valve in its normal operating position.

FIGURE 56 is a horizontal section similar to FIG-
URE 55 but illustrating the valve in an air diverting
position.

FIGURE 57 is an arcuate section taken along line
5757 of FIGURE 56 illustrating certain passages in the
flow control valve.

FIGURE 58 is an elevation of the bottom folding roller
plows taken looking in the direction of arrows ‘58-—58
in FIGURE 2.

FIGURE 59 is a horizontal section taken along line
5959 of FIGURE 58.

FIGURE 60 is an enlarged vertical section taken along
lines 60—60 of FIGURE 58 illustrating the manner in
which the bottom closure flaps enter the roller plow.

FIGURE 61 is a vertical section taken along lines
61—61 of FIGURE 59 said vertical section being illus-
trated on the same sheet as FIGURE 58.

FIGURE 62 is a vertical section taken along lines
62—62 of FIGURE 59, said vertical section being il-
lustrated on the same sheet as FIGURE 58.

FIGURE 63 is a plan with certain parts cut away il-
lustrating the preliminary and final bottom sealers in the
inactive positions.

FIGURE 64 is a vertical section taken along lines
64—64 of FIGURE 63.

FIGURE 65 is a vertical section taken along lines
65—65 of FIGURE 63.
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FIGURE 66 is a horizontal section taken along lines
66—66 of FIGURE 4 illustrating the preliminary sealing
head in an active sealing position.

FIGURE 67 is a vertical section taken along lines
67—67 of FIGURE 63 illustrating a portion of the actu-
ating mechanism for the sealing heads. )

FIGURE 68 is an enlarged perspective of the press
plate for the preliminary sealing head, the position of the
bottom closure of a carton relative thereto being illus-
trated in phantom lines.

FIGURE 69 is an enlarged perspective of the press
plate for the final sealing head.

FIGURE 70 is an enlarged vertical section taken along
lines 70—70 of FIGURE 63 illustrating the final seal-
ing head in sealing position against the bottom closure
of a carton.

FIGURE 71 is a vertical section taken along lines
71—71 of FIGURE 70 illustrating a portion of the man-
drel and the internal surface of the bottom closure.

FIGURE 72 is a perspective of the sealed bottom
closure of a carton illustrating certain indented areas ar-
ranged to block potential flow passages in the sealed bot-
tom closure.

FIGURE 73 is a plan illustrating the mandrel unload-
ing mechanism in the ‘retracted position with the mecha-
nism being adjusted to handle quart size cartons.

FIGURE 74 is a side elevation of the unloader taken
looking in the direction of arrows 74—74 of FIGURE
73, certain parts being cut away.

FIGURE 75 is a vertical section taken along lines
7575 of FIGURE 74 illustrating the accumulator con-
veyor loading rotors.

FIGURE 76 is a vertical section taken substantially
along lines 76—76 of FIGURE 75 illustrating the man-
drel unloading mechanism in an extended position.

FIGURE 77 is a vertical section taken along lines
77—77 of FIGURE 73 illustrating the mandrel unload-
ing carrier.

FIGURE 78 is a vertical section taken along lines
78—78 of FIGURE 73 illustrating the carton transfer
carrier.

FIGURE 79 is an enlarged vertical section taken along
lines 79—79 of FIGURE 73 illustrating the mandrel un-
loader in its retracted position relative to a carton on the
mandrel.

FIGURE 80 is an enlarged vertical section taken along
lines 80—80 of FIGURE 79. :

FIGURE 81 is an enlarged vertical section taken along
lines 81—81 of FIGURE 79 illustrating one of the car-
ton engaging stripper fingers.

FIGURE 82 is a vertical section taken along lines
82—82 of FIGURE 2 illustrating the sterilizing and ac-
cumulating mechanisms. v

FIGURE 83 is a perspective illustrating a portion of
the accumulator loading mechanism and the mandrel un-
loader with the parts being arranged to handle one-third
quart carton, certain parts of the accumulator being re-
moved.

FIGURE 84 is an enlarged horizontal section taken
along lines 84—84 of FIGURE &2. '

FIGURE 85 is an enlarged horizontal section taken.
along lines 85—85 of FIGURE 82.

FIGURE 86 is an enlarged elevation looking in the
direction of arrows 86—86 of FIGURE 82, certain parts
being broken away. :

FIGURE 87 is a vertical section taken along lines
87—87 of FIGURE 86 illustrating certain carton guid-
ing tracks.

FIGURE 88 is a vertical section taken along lines
88—88 of FIGURE 86. ’

FIGURE 89 is an enlarged elevation looking in the
direction of arrows 89—29 of FIGURE 82, certain parts
being broken away. )

FIGURE 90 is a perspective illustrating certain sta-
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tionary and movable carton guiding tracks of the accumu-
lator,

FIGURE 91 is a horizontal section of the filling section
taken along lines 91—91 of FIGURE 92 illustrating the
turret placement and drive arrangement, certain parts
being cut away.

FIGURE 92 is a side elevation of the lower portion
of the filling section illustrated in FIGURE 91, certain
parts being removed.

FIGURE 93 is an end elevation of the lower portion
of the filling section illustrated in FIGURE 91, certain
parts being cut away.

FIGURE 94 is an enlarged perspective of a portion
of the carton transport conveyor of the filling section
illustrating one of the carton carriers.

FIGURE 95 is an enlarged elevation looking in the
direction of arrows 95—95 of FIGURE 2 illustrating the
carton transfer mechanism and the crimping turret.

FIGURE 96 is an elevation of the transfer mechanism
looking in the direction of arrows 96—96 of FIGURE 95.

FIGURE 97 is an enlarged horizontal section taken
along lines 97—97 of FIGURE 95 illustrating the actu-
ating mechanism for the carton transfer arms.

FIGURE 98 is an enlarged horizontal section taken
along lines 98—98 of FIGURE 95 illustrating the lower
carton transfer arms.

FIGURE 99 is an enlarged horizontal section taken
along lines 99—99 of FIGURE 95 illustrating the manner
in which the cartons are transferred into position to be
received by the crimping turret.

FIGURE 100 is a vertical section of the crimping turret
taken substantially along lines 106—100 of FIGURE 99.

FIGURE 101 is an enlarged horizontal section taken
along lines 101—101 of FIGURE 100 illustrating the
structure for pivoting the pick-up fingers.

FIGURE 102 is an elevation of one of the crimping
assemblies taken looking in the direction of arrows 102—
102 in FIGURE 100 and illustrating the crimping head
in two operative positions.

FIGURE 103 is an enlarged elevation of one of the
crimping heads shown in an elevated position relative to
a carton prior to crimping.

FIGURE 104 is an enlarged vertical section taken along
lines 104—104 of FIGURE 102 illustrating the crimping
head in crimping position within the top closure of a
carton.

FIGURE 105 is an enlarged perspective of a crimping
head and the top closure of a carton after the carton has
been crimped.

FIGURES 106 and 107 are operational views illustrat-
ing the operative relationship between the crimping head,
the pick-up fingers and the dead plate.

FIGURE 108 is a vertical section taken substantially
along lines 108—108 of FIGURE 2 itlustrating the top
forming turret 100.

FIGURE 109 is an enlarged vertical section taken sub-
stantially along lines 109—109 of FIGURE 108 illus-
trating the conical anvil and the top forming head in their
uppermost position.

FIGURES 110 and 111 are operational views similar
to FIGURE 109 illustrating the anvil and top forming
heads in different operative positions.

FIGURE 112 is an enlarged vertical section taken along
lines 112—112 of FIGURE 111.

FIGURE 113 is a vertical section taken along lines
113—113 of FIGURE 112.

FIGURE 114 is an enlarged perspective of a portion
of the forming head, the conical anvil being cut away.

. FIGURE 115 is a plan of the no-carton no-fill turret
indicating the relationship between the no-carton no-fill
turret and the filling turret. )

FIGURE 116 is a vertical section taken substantially
along lines 116—116 of FIGURE 115.

FIGURE 117 is a horizontal section taken along lines
117—117 of FIGURE 116.
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- FIGURE 118 is a horizontal section taken along lines
118—118 of FIGURE 116.

FIGURES 119A and 119B are vertical sections taken
along lines 119—119 of FIGURE 115 and when com-
bined illustrate the filling turret, certain parts being re-
moved. '

FIGURE 120 is an elevation of a portion of the filling
turret illustrating one of the filling heads.

FIGURE 121 is a vertical section with parts broken
away taken along lines 121—121 of FIGURE 120.

FIGURE 122 is an enlarged horizontal section taken
along lines 122—122 of FIGURE 121.

FIGURE 123 is an enlarged vertical section of a por-
tion of the filling head illustrated in FIGURE 120 taken
along the lines 123—123 of FIGURE 124 and showing
a cylinder locking device that is controlled by the no-
carton no-fill device in two operative positions.

FIGURE 124 is a horizontal section taken along lines
124—124 of FIGURE 121.

FIGURE 125 is a vertical section taken substantially
along lines 125—125 of FIGURE 124, certain parts being
cut away.

FIGURE 126 is an enlarged horizontal section taken
substantially along the lines 126—126 of FIGURE 119A
and illustrating an adjustable cam and parts of an in-
motion adjustment mechanism.

FIGURE 127 is a vertical section of the adjustable canr
taken along lines 127—1227 of FIGURE 126.

FIGURE 128 is a section taken along lines 128—128
of FIGURE 126 illustrating a tongue and groove con-
nection.

FIGURE 129 is an enlarged vertical section illustrating
a portion of the in-motion adjustment mechanism and a
portion of the clean-in-place mechanism.

FIGURE 130 is a view similar to FIGURE 129 but
illustrating the clean-in-place mechanism in a different
operative position,

FIGURE 131 is an enlarged vertical section taken along
lines 131—131 of FIGURE 132 illustrating a conveyor
unlatching device.

FIGURE 132 is an elevation of the conveyor unlatching
device taken looking in the direction of arrows 132—132
of FIGURE 119B.

FIGURE 133 is an enlarged horizontal section taken
substantially along lines 133—133 of FIGURE 119B il-
lustrating a portion of the clean-in-place mechanism.

FIGURE 134 is a vertical section taken along lines
134—134 of FIGURE 133.

FIGURE 135 is a vertical section taken along lines
135—135 of FIGURE 133.

FIGURES 136 to 144 are operational views of the
filling heads illustrating progressive steps in one cycle of
operation of the filling heads.

FIGURE 145 is a diagram of the cams which control
the operation of the filling head.

FIGURE 146 is a vertical section taken along lines
146—146 of FIGURE 2 illustrating the top heating turret.

FIGURE 147 is a vertical section taken along lines
147—147 of FIGURE 146.

FIGURE 148 is a plan of the top heating turret of
FIGURE 146.

FIGURE 149 is a horizontal section taken substan-
tially along lines 149—149 of FIGURE 146 illustrating
an air control valve in a normal operating position.

FIGURE 150 is a section similar to FIGURE 149 but
showing the valve in an air venting position.

FIGURE 151 is a vertical arcuate section taken along
lines 151151 of FIGURE 150.

FIGURE 152 is an enlarged elevation with parts broken
away illustrating one of the top heating heads in an
operative position relative to a carton, said view being
taken looking in the direction of arrows 152—152 of
FIGURE 146.

FIGURE 153 is an enlarged section of the top heating
head taken along lines 153—153 of FIGURE 152.
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FIGURE 154 is a section taken along lines 154—154
of FIGURE 153.

FIGURE 155 is an enlarged, exploded perspective of
the top heating head.

FIGURE 156 is a vertical section of the top sealing
turret taken substantially along the lines 156—156 of
FIGURE 2.

FIGURE 157 is an enlarged side elevation of one of
the top sealing heads of FIGURE 156 taken looking in
the direction of arrows 157—157 of FIGURE 156, cer-
tain parts being cut away.

FIGURE 158 is an elevation similar to FIGURE 157
but having certain operative components of the sealing
head removed so as to illustrate the sealing head carrier.

FIGURE 159 is a plan illustrating one of the sealing
heads mounted on the turret and showing the locations
of the adjacent sealing heads in phantom.

FIGURE 160 is a vertical section taken substantially
along lines 160—160 of FIGURE 159 illustrating the
linkages for exerting a sealing pressure on the sealing
shoe.

FIGURE 161 is a horizontal section taken along lines
161—161 of FIGURE 160 illustrating a lost motion con-
nection in the pressure applying linkage.

FIGURE 162 is an elevation of a multiple faced cam
which controls the operation of the several top sealing
components which contacts the carton.

FIGURE 163 is a vertical section taken along lines
163—163 of FIGURE 162 illustrating anvil conirolling
cam tracks and the arcuate range of travel of the multiple
faced cam.

FIGURE 164 is a vertical section taken substantially
along lines 164—164 of FIGURE 163 illustrating the
anvils and their supporting mechanisms in two operative
positions.

FIGURE 165 is a perspective of the anvils and their
supporting mechanism, certain parts being cut away.

FIGURE 166 is a perspective of the rear flap support.

FIGURE 167 is a perspective of the folding shoe and
folding shoe foot, certain parts being cut away and other
parts being shown in phantom.

FIGURES 168-169, 170-171, 172-173, 174-175, 176-
177, and 178-179 are pairs of operational views which
illustrate progressive stages in the operation of each top
sealing head, one view of each pair of views showing the
mechanism that operates on the front and rear elements
of the top closure and the other view showing the mech-
anism that operates on the side elements of the closure.

FIGURE 180 is a cam diagram illustrating the contour
of a pair of turret cam tracks.

FIGURE 181 is a cam diagram of the multiple faced
cam illustrating the operative relationship of several com-
ponents controlled by the multiple faced cam.

FIGURE 182 is a vertical section of the marking
turret taken along the lines 182—182 of FIGURE 2.

FIGURE 183 is an enlarged elevation taken in the
direction of arrows 183—183 of FIGURE 182.

FIGURE 184 is an enlarged perspective of the marking
head.

FIGURE 185 is a vertical section of one of the mark-
ing dies taken along lines 185185 of FIGURE 183.

FIGURE 186 is a plan of the discharge conveyor.

FIGURE 187 is a side elevation of the discharge con-
veyor of FIGURE 186.

FIGURE 188 is a vertical section along lines 188-—188
of FIGURE 187.

FIGURE 189 is a vertical section taken along lines
189189 of FIGURE 137.

FIGURE 190 is a top plan of a cycle timer, the orienta-
tion of the timer relative to other components of the ma-
chine being best shown in FIGURE 13.

FIGURE 191 is a side ¢elevation of the timer of FIG-
URE 190.

FIGURES 192-195, when combined, form an electrical
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wiring diagram which controls the operation of the carton
forming and filling machine.

Although the cartons handled by this machine are not
a part of the present invention, it is to be understood that
the cartons are made of a thermoplastic laminate, in-
cluding a laminated cardboard inner base layer with a
polyethylene coating on both the outside and the inside
of the base layer. The transverse cross-section of the
bottom closures and of the top closures of each of the
referred to carton sizes, i.e., the quart, one-third quart,
pint and half pint sizes, are identical and only the height
of the carton varies. It is to be understood, that the ma-
chine may be easily modified to handle cartons of other
capacities. :

GENERAL DESCRIPTION

The carton forming and filling machine 50 (FIGS. 1
and 2) of the present invention is arranged to receive
folded carton blanks B (FIGS. 3 and 4), open the blanks
to a tubular configuration, seal the bottom closures BC
of the blanks B to form cartons C, sterilize the cartons,
fill the cartons, seal the top closures TC of the cartons,
and thereafter stamp suitable identifying indicia on the
cartons before discharging the filled and sealed cartons
from the machine. Because of the many operations per-
formed on the cartons as they pass through the machine,
the different sections of the machine in which successive
operations on the cartons are performed will be iden-
tified as consecutively numbered processing stations S1
through S22.

The carton forming and filling machine 5¢ (FIGS. 1
and 2) broadly includes a forming or dry section 52,
and a filling or wet section 54 interconnected to the dry
section by a carton sterilizing and accumulating section
56. The cartons are advanced through the forming sec-
tion 52 (stations S1-S11) in two rows by an intermittently
driven carton forming turret 58 having an upper and a
lower series of horizontally disposed, equally spaced,
mandrels 60 and 61, respectively. The two rows of car-
tons are then transferred into the sterilizing and accumu-
lating section 56 (stations S12 and S13) where a pair
of continuously driven accumulating conveyors 62 and
64 of an accumulator 65 advance the two rows of cartons
into accumulating guideways 66 of the accumulating sec-
tion 56. The two rows of cartons form two columns of
cartons in the guideways, permitting the lower carton in
each column to be transferred upon demand of the
filling section 54 onto a common continuously-driven
carton transport conveyor 68 of the filling section 54
(stations S14 to S22) during which time the cartons are
filled, sealed, marked, and subsequently discharged from
the machine 50.

In general, the cartons progress through the following
operating components at the twenty two processing sta-
tions in the following manner. An upper magazine 70 at
station S1 (FIGS. 1 and 2) and a lower magazine 71 at
station S2, each receives a stack of flat folded carton
blanks B (FIGS. 3 and 4). The folded carton blanks B
are withdrawn from the upper magazine 70 (FIGS. 1
and 2) by an upper erecting mechanism 72 at the sta-
tion S3 which overbends the blanks and places them one
at a time in the form of an open end tube of square
cross-section in position to be engaged by an upper load-
er 74 which is also located at station S3 and pushes the
squared carton blanks onto the associated upper man-
drels 60 with the bottom closures projecting outwardly
therefrom. Similarly, carton blanks are withdrawn from
the lower magazine 71 by a lowered carton erecting
mechanism 76 at the station S4 which places the carton
blanks B in position to be engaged by a lower loader
78 which pushes the carton blanks one at a time onto
the lower mandrels 61 as the lower mandrels are inter-
mittently registered with the loader 78 at station S4. Thus
when erected cartons are disposed on the mandrels 60
and 61 the top end of each carton is disposed inwardly
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toward the axis of the turret while the bottom of the
carton is positioned near the periphery of the turret.

After a pair of open-ended, tubular carton blanks B
have been placed on an upper mandrel 60 and on a lower
mandrel 61, which mandrels lie in common vertical
planes, the intermittently driven forming turret 58 in-
dexes the cartons to station S5 where identical bottom
forming heads 80 of a bottom former 81 engage the
bottom closure flaps of the carton blanks and bend the
flaps about score lines formed in the bottom closure. The
cartons are then advanced to station S6 where heating
heads 82 of a bottom heater 84 direct hot air at only
those portions of the bottom closure flaps which are sub-
sequently sealed together. After being partially heated
at station S6, the cartons are advanced to station S7
where other bottom heating heads 82 of the bottom heat-
er 84 direct additional hot air at only those flaps of the
bottom closures which are subsequently sealed together
to complete the bottom heating operation, leaving the
thermo-plastic material on the bottom flaps thereon in
a tacky condition suitable for sealing. The cartons with
the heated bottom closures are then moved past roller
plows 86 at station S8 which folds the bottom closure
flaps together so that they are in sealing position as they
reach the preliminary bottom sealing heads 88 of a pre-
liminary bottom sealer 89 at the preliminary bottom seal-
ing station S9. After the bottom closures are partially
sealed at station S9 they are advanced to station S10
where final sealing heads 96 of a final bottom sealer 91
completely seal the bottom closures and crush certain
portions of the bottom closure flaps to block any poten-
tial undesirable flow passages in the bottom closures. The
cartons with their bottom closures sealed are then ad-
vanced to station S11 wherein an unloading mechanism
92 removes the partially closed cartons from the man-
drels 60 and 61 and moves the cartons into positions to
be received by the accumulator conveyors 62 and 64 of
the sterilizing and accumulating section 56.

The two rows of cartons are then continuously moved
upwardly by the conveyors 62 and 64 past ultraviolet
lights 94 at station S12 thereby sterilizing the cartons.
Continued movement of the accumulator conveyors 62
and 64 carries the cartons to station S13 wherein the
cartons are deflected from the conveyors 62 and 64 and
gravitate into the carton accumulating guideways 66
where two stacks or columns of cartons with their bottom
closures sealed are accumulated for subsequent feeding
into the filling section 54 upon demand from the filling
section.

At station S14, two cartons, one from each guideway
66, are transferred onto the continuously driven carton
conveyor 68 by a carton feed mechanism 96. The feed
mechanism 96 cooperates with certain paris of a crimp-
ing turret 98 (FIG. 2) at station S15 to crimp certain
tabs of the top closures of the cartons and positively
seat the cartons on the conveyor 68. The cartons are
then advanced to station S16 where a top forming turret
100 bends certain flaps of the top closures around score
lines formed in the top closures. The cartons then move
past a no-carton no-fill turret 162 at station S17 and into
a filling turret 104 at station S18 where all cartons are
filled by one of eight identical filling heads 105 with the
liquid being processed. After being filled, the cartons are
advanced to a top heating turret 106 at station S19
where those flaps of each top closure, which are subse-
quently sealed together, are heated to the bonding tem-
perature by hot air. The cartons are then advanced to
a top sealing turret 108 at station S20 where the heated
top closures are sealed. The filled and sealed cartons are
then advanced past the marking station S21 where a
marking turret 110 impresses suitable carton identifying
indicia upon the cartons. The cartons are then discharged
from the carton former and filler 50 by a continuously
driven discharge conveyor 112 at station S22.
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THE CARTONS

Although the cartons per se form no part of the
present invention, the construction of the quart carton C
(FIGS. 3 to 11) will be described in detail in order to
facilitate understanding the carton closing and filling
machine 50 of the present invention. Since the one-third
quart carton C1 (FIG. 7), the pint carton C2 and the
half pint carton C3 have top closures TC and bottom
closures BC which are identical to the top and bottom
closures of the quart carton C, only the quart carton C
will be described in detail.

The material from which the carton C is formed is
cardboard having a polyethylene coating on both surfaces
to provide a finished carton of five barrier construction
with the polyethylene coating on its-outside and inside
surfaces. Each carton blank B (FIGS. 3 and 4) is sup-
plied in flat folded form by the carton manufacturer.
The carton blank B includes a top closure TC and a
bottom closure BC which are formed from opposite
ends of four walls, i.e., a front wall 121, a rear wall 123,
and side walls 122, and 124 (FIG. 5). The walls 122 and
123 are connected together by a flange 125 (FIG. 4)
which is formed on wall 123 and connected thereto along
fold line 1254, and is sealed to the wall 122 in overlapping
relation. The front or pouring wall 121 is provided with
a cenfral longitudinally extending score line 126 and an
inverted V-shaped score line 127 to facilitate slight out-
ward bending of the carton wall 121 principally along
the central score line 126 when milk is to be poured there-
from by the customer. Transverse score lines 128 and 129
are formed across the lower end and upper end, respec-
tively, of each wall 121, 122, 123 and 124 to facilitate
the bending of the bottom closure BC and the top closure
TC relative to the side walls during closure of the ends
of the carton.

The bottom closure BC includes a front flap 132
(FIG. 5) projecting from and forming part of the wall
121, and a flap 133 projecting from wall 123, each flap
being provided with a V-shaped score line 134 to facilitate
the inward bending of the flaps and to define triangular
sections 132a, 132b, 1334 and 133b (FIG. 5). The bottom
closure also includes a flap 136 that is an extension of
wall 122 and which is slightly longer than the opposed
bottom flap 138 so as to provide a lip 137 (FIG. 6) which
is adapted to overlap and be subsequently sealed to the
bottom flap 138.

The top closure TC (FIGS. 8 to 11) includes a front
flap 139 projecting from wall 121, a flap 141 projecting
from rear wall 123, a flap 142 projecting from wall 124
and an opposing side flap 143 projecting from wall 122.
Each upper flap includes an upper transverse score line
144 which is disposed above and is parallel to an adja-
cent score line 129. The cardboard base, but not the
polyethylene coating, at the score line 144 on the front
flap 132 and along portions of the score line 144 on the
flaps 142 and 143 adjacent the flap 139 are partially
perforated to weaken this area so that the top closure
TC can easily be opened by the customer by tearing
along this perforated line. As shown in FIGURE 8, tabs
146 and 147 on the front and rear flaps 139 and 141,
respectively, are bent outwardly, while oblique score
lines 148 on the front and rear flaps permit the upper flaps
to be bent inwardly. Shallow ears 149 project from the
front and rear flaps on the side adjacent the flap 142,
long ears 151 on the other side of the front and rear flaps,
a narrow lip 152 on flap 143, and a wide lip 153 on the
flap 142 cooperate when the top of the carion is closed
as indicated in FIGURE 11 to provide a rigid interlaced
joint for the top closure TC.

THE CARTON FORMING TURRET
The carton forming turret 58 (FIGS. 12-21) of the

carton forming section 52 is provided for the purpose of
supporting the carton blanks B while the necessary oper-
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ations are performed on the bottom closures BC to seal
the bottom closures of the cartons. As mentioned pre-
viously, the turret 58 includes an upper series of radially
projecting mandrels 60 and a lower series of radially
projecting mandrels 61, said mandrels being identical and
each lower mandrel 61 lying in a common vertical plane
with an associated one of the upper mandrels 60. The
turret 58 is intermittently driven so that each pair of
vertically aligned mandrels 60 and 61 is indexed step-
by-step from station S3 to station S11 during which time
the bottom closures of the cartons are preformed, heated
and sealed, and are then pulled free from the mandrels at
station S11 after their bottom closures have been sealed.

The turret 58 (FIGS. 12~15) is supported by a rigid
cast frame 160 which is mounted on adjustable legs
161 that may be adjusted so as to compensate for minor
variations in the elevation of the floor of the dairy thereby
assuring that the axis of rotation of the turret will be
maintained vertical. Tie rods 159 (FIG. 13) are provided
for rigidly connecting the frame 160 of the forming
section 52 to the filling section 54. The frame 160 has
an intermittent driving unit 162 (FIG. 15) such as a
Ferguson drive, bolted thereto. The Ferguson drive may
be Model QPF125 Roller Gear Drive, Code 8, 5304M-90
marketed by Ferguson Machine Corporation, 7818 Maple-
wood Indusirial Ct., St. Louis, 17, Mo. The intermittent
driving unit 162 intermittently advances the upper row
and the lower row of cartons through the forming section
52 at approximately sixty cartons per minute. In oper-
ation the turret is in motion 20% of the time and is
stationary while the cartons are at the various stations
for 80% of the time. The drive unit 162 includes a
vertically extending tubular shaft 163 journalled for rota-
tion in a drive housing 165 which is bolted to the frame
160. The shaft 163 has a turret-supporting flange 164
welded to the upper end thereof. The base 166 of a cylin-
drical turret hub 167 is bolted to the flange 164 and has
_ a ceniral aperture 168 therein which communicates with

a passage 169 in the tubular shaft 163.

As clearly indicated in FIGURES 14 and 15, eight
upper mandrels 60 and eight lower mandrels 61 are bolted
to the periphery of the turret hub 167 and project radially
outwardly therefrom at evenly spaced intervals to define
an upper and a lower horizontal series of mandrels.

It will be appreciated that each mandrel is a substan-
tially solid metal member and is subjected to considerable
heat at the heating stations S6 and 87 and, accordingly,
must be cooled to prevent the cartons from adhering to
the mandrels after prolonged operation. Therefore, each
upper mandrel 60 has a U-shaped liquid coolant passage
171 therein which communicates with an associated radial
inlet passage 172 formed in the tubular hub 167, and
with a radial outlet passage 173 formed in the hub 167
above the inlet passage. Similarly, each lower mandrel
61 has a liquid coolant passage 174 (FIG. 15) therein
which communicates with an associated radial inlet pas-
sage 175 and with an associated radial outlet passage 176
formed in the tubunlar hub 167.

In order to direct coolant water through the mandrels,
a supply conduit 177 (FIG. 15) is connected fo a source
of water under pressure and to a swivel joint 1774 which
is of the type that permits rotation of the turret while
maintaining a fluid-tight connection. The joint 177«
communicates with an axial supply passageway 178
formed in a water distribution manifold 179 that is in-
serted within the tubular hub 167. The manifold 179
includes a cover 180 which is bolted to the upper end of
the tubular hub 167 and is sealed thereto in fluid tight
relationship by an O-ring 181. An annular groove 182
formed in the outer periphery of an upper, large diameter
distribution disc 183 of the manifold 179 communicates
with all the upper inlet passages 172 in the tubular hub
167 and with the axial supply passageway 178 through
four radial passages 184 in the disc 183. O-rings 186 are
provided on both sides of the annular groove 182 to
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seal the disc 183 to the internal surface of the hub 167.
A lower, large diameter distribution disc 188 is provided
with an annular groove 189 which is connected with the
axial supply passageway 178 by radial passages 191 and
supplies high pressure coolant water to each of the lower
inlet passages 175 for distribution through the lower
mandrel 61. O-rings 192 are provided on opposite sides
of the groove 189 in the periphery of the disc 188 to seal
the disc 188 to the internal surface of the hub 167. A
plug 194 blocks the lower end of the supply passageway
178 and accordingly, all inlet water must be directed
through the mandrels 60 and 61 prior to being returned
to the hub 167 through the upper outlet passages 173 and
lower outlet passages 176. This heated coolant water then
flows through vertical passageways 196 formed in the
upper disc 183 and in the lower disc 188 and in the hub
portion connecting the discs. From the passages 196 the
heated water passes into and through the aperture 168
in the base 166 of the hub 167 before being discharged
from the machine through the passage 169 in the tubular
shaft 163 of the intermittent driving unit 162.

The upper mandrels 60 and lower mandrels 61 are
identical, accordingly, only one of the upper mandre_ls 60
(FIGS. 16-21) will be described in detail. As mentioned
previously, each mandrel 60 serves the purpose of sup-
porting the associated carton C while the several bottom
closing operations are being performed on the bottom
closure BC of the carton to seal the same. The mandrel
also features an adjustable carton stop 200 thereby adapt-
ing the mandrel to handle the previously mentioned four
carton sizes.

Each mandrel 60 comprises an enlongated carton re-
ceiving body 201 having a flange 202 on one end which
is bolted to the turret hub 167. An elongated horizontal
slot 203 (FIG. 17 and 19) and an elongated vertical
slot 204 (FIGS. 16 and 19) extend longitudinally of the
mandrel 60 and cut transversely through the center of
the mandrel. The slots 203 and 204 terminate near the
opposite ends of the mandrel and cooperate with an
upper generally V-shaped groove 206 (FIG. 19) and 2
lower somewhat V-shaped groove 207 to accommodate
the cartoon stop 200. A latch plate 208 (FIG. 21) with a
longitudinally extending slot 209 therein, which registers
with the vertical slot 204, is bolted in the lower V-shaped
groove 207 and is provided with transversely exten.ding
locking grooves 210, 211, 212 and 213 that selectively
receive locking ears 214 of a latch plate 215 to thereby
lock the adjustable stop 209 in either the quart, one-
third quart, pint, or the one-half pint positions. .

The adjustable carton stop 200 comprises a ver’ucall_y
extending slide block 216 (FIGS. 19 and 20) which is
slidably received in the vertical slot 204 and includez? a
pair of spaced downwardly projecting ears 217 which
project outwardly of the lower V-shaped groove 207 in
position to be engaged by a leading edge of the top
closure of the carton blank B as the blank is moved onto
the mandrel. An upper angle member 219 is bolted to the
slide block 216 and includes a pair of upwardly project-
ing spaced ears 221 which engage another edge of the top
closure of the carton blank to hold the carton blank in
desired position on the mandrel. A horizontally disposed
tab breaking plate 223 is slidably received in the hori-
zontal slot 203 and is slotted at 224 (FIG. 19) to re-
ceive a portion of the vertically extending slide block 216.
The vertical block 216 is provided with a similar slot
226 (FIG. 20) to receive a portion of the tab breaking
plate 223 which plate is rigidly secured to the body 216
by a capscrew 227. The breaking plate 223 has ears 228
and 229 (FIG. 16) which project outwardly of the body
201 and includes curved tab breaking surfaces which
bend the tabs 146 and 147 outwardly. The carton blank
B is held in desired position on the mandrel by a spring
clip 232 which is bolted at one end to the tab breaking
plate 223 while the other end resiliently engages the car-
ton blank to hold the same on the mandrel.
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In order to shift the adjustable carton stop 200 from
the quart carton position to any of the other carton size
positions, a double shouldered bolt 236 (FIG. 20) is
slidably received in a mating bore 238 formed in the verti-
cal slide block 216. The latching plate 215 is rigidly
secured between a shoulder 239 on the bolt 236 and a
nut 241 screwed on the lower end thereof. A compres-
sion spring 242 is disposed between a shoulder 243 on the
bolt 236 and a shoulder 244 in the bore 238, and nor-
mally urges the locking ears 214 upwardly into the pre-
selected groove 210, 211, 212 or 213, depending upon
what size carton is being handled. When it is desired
to change carton sizes, the bolt 236 is merely pushed
downwardly against the urging of the spring 242 and
the adjustable carton stop 200 is moved to the desired
position longitudinally of the mandrel. The bolt 236 is
then released so as to urge the ears 214 in the proper
locking grooves 210, 211, 212 or 213.

As shown in FIGURES 16 and 17, each mandrel is
provided with a flap engaging head 246 which is secured
to the free end of the mandrel by studs 247 and cooperat-
ing nuts 248. The head 246 has a flat pressure resisting
face 249 with an open centered, triangle-shaped raised
portion 251 thereon. When the flaps of the bottom closure
are folded during the sealing operation, the triangle-
shaped portion fits within the carton to compensate for
varied bottom wall thickness caused by different numbers
of layers of bottom closure walls being used to define
the sealed bottom closure of the carton. The periphery of
the head 246 is chamfered so as to more readily receive
the carton blank B and grooves 252 and 253 (FIG. 18)
are formed in the upper and lower edges of the head 246
to provide for the subsequent mechanical discharge of the
cartons from the mandrels. A recess 254 (FIG. 18) is
provided in one corner of the head 246 to accommodate
the extra carton thickness at this point resulting from a
portion of the carton wall flange 125 (FIG. 3) being
disposed in this area during the bottom sealing operation.

It will be understood that the carton engaging stop
ears 217 and 221 of the adjustable carton stop 200 are
locked by the locking ears 214 in positions which will
cause the transverse score lines 128 on the bottom of
the carton to lie in the plane of the pressure resisting
face 249 at the outer end of the head regardless of what
size carton is positioned on the mandrel.

The drive train 260 for the turret 58 and other com-
ponents of the forming section 52 is best illustrated in
FIGURES 12 and 13. The drive train 260 receives power
from a variable speed motor 3M which includes a mag-
netic brake to immediately stop the motor when de-
energised. The motor 3M is connected by a belt drive
266 to an overload clutch 264, such as a Magxitorq clutch
Model No. 24 marketed by Carlyle Johnson Co., 52 Main
St., Manchester, Conn. The clutch 264 drives a gear re-
ducer 268 having cams 270 and 272 secured to output
shafts thereof. Another output shaft 273 of the gear re-
ducer 268 is connected by a flexible coupling 274 to
the input shaft 276 of the intermittent driving unit 162
thereby intermittently driving the forming turret 58.

A continuously driven output shaft 277 of the driving
unit 162 is connected by a flexible coupling 278 to a
lower right angle gear box 279 which is, in turn, cou-
pled to an upper right angle gear box 281 which includes
an output shaft 282 which has its axis angled at approxi-
mately 45° relative to the axis of an output shaft 283
of the lower right angle gear box 279. The upper right
angle gear box 281 includes a second, vertically extend-
ing output shaft 284, A second continuously driven out-
put shaft 286 (FIG. 13) of the driving unit 161 has a
sprocket 287 and a barrel cam 288 secured thereto which
sprocket and cam drive other components of the form-
ing section 52 and sterilizing and :accumulating section
56 of the carton former and filler 50. The sprocket 287
is connected by a chain drive 289 to a sprocket 28%a on
the input shaft 290 of a right angle gear box 291.
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CARTON MAGAZINES

As illustrated in FIGURES 1 and 2, two carton maga-
zines are provided. The upper magazine 70 is disposed at
station S1 to supply carton blanks B to the upper series
of mandrels 60, and the lower magazine 71 is disposed
at station S2 to supply carton blanks to the lower series
of mandrels 61. Since the carion forming and filling
machine 50 is adapted to handle four different carton
sizes, the magazines 70 and 71 feature adjustable means
which adapt them to selectively handle each of the four
sizes of carton blanks B illustrated in phantom lines in
FIGURE 23. The magazines 70 and 71 are inclined down-
wardly at approximately 30° so that the carton blanks B
will gravitate from the upper inlet end 292 of each maga-
zine to the lower discharge end 293 thereof. The upper
magazine 70 and lower magazine 71 are identical, ac-
cordingly, only the upper magazine 70 will be described
in detail.

The magazine 70 comprises a cast sub-frame 294
(FIGS. 22 and 23) having a pair of upstanding arms 296
and 297 formed integrally therewith, the arms 296 and 297
being on the same side of the magazine, with the arm
296 being disposed adjacent the inlet end 292 of the
magazine and the arm 297 being disposed adjacent the
discharge end 293. An elongated, fixed -guiding and sup-
porting rail 298 is rigidly bolted to the arms 296 and
297 and extends the full length of the magazine in order
to engage and guide the bottom closures of the folded
carton blanks B from the inlet end of the magazine to the
discharge end thereof. The fixed rail 298 includes a
carton supporting flange 299 (FIG. 23) upon which one
edge of the bottom closure is supported, a lower vertical
guiding surface 301 and an upper vertical guiding sur-
face 302 which serves to guide the left end (FIG. 23)
of the bottom closure of the carton blanks B, and an
elongated flange 303 which fits over a horizontal edge
364 of a lower carton flap to prevent upward movement
of the carton blanks as they gravitate down the inclined
magazine 70.

A pair of adjustment shafts 306 and 307 are secured
to the frame 294 below the guide rail 298 and extend
transversely thereof. Upstanding movable arms 368 (FIG.
24) and 309 (FIG. 23) are slidably supported on the
shafts 306 and 307, respectively, and have an elongated
moveable guiding and supporting rail 311 secured thereto.
The rail 311 includes a carton supporting flange 312, a
lower vertical guiding surface 313, an upper vertical guid-
ing surface 314, and an angle flange 316 which fits within
a slot 317 in the top closure flaps of the carton blanks B
when the blanks are in the flat folded condition.

It will be appreciated that the flat carton blanks are
positioned transversely to the magazine, and in FIGURE
23, cartons of four different sizes are shown in phantom
lines, the largest carton extending from the fixed rail 298
to the movable rail 311. In order to accommodate all four
sizes of carton blanks, the rail 311 is selectively movable
on the shafts 306 and 307, each of which is provided with
annular grooves 318, 319, 320, 321, 322 and 323, certain
ones of which accommodate resilient hairpin locks 324
(FIGS. 23--25) for locking the movable rail 311 in se-
lected position. Each hairpin lock 324 is received in a
slot 326 (FIG. 25) formed in the hubs 3082 and 309«
of the arms 308 and 309 and is resiliently urged into the
appropriate annular groove. The grooves 321 are pro-
vided for one-half pints, grooves 322 for one-third quarts,
grooves 323 for pints, and grooves 324 for the quart size
carton blanks. In order to change carton sizes, the pins
324 are first withdrawn from their slots, the arms 308
and 309 with the rail 311 attached thereto, are then
shifted to the new carton size position, and the pins 324
are then inserted into the proper annular grooves thereby
locking the movable rail 311 in desired carton guiding
position,

In order to assure positive movement of the carton
blanks B downwardly to the discharge end 293 of the
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magazine 70, a weighted pusher 327 (FIGS. 22 and 23)
is provided. The pusher 327 includes an apertured carrier
328 which is slidably received on an elongated shaft 329
which extends Jongitudinally of the magazine 70. Carrier
stabilizing rollers 331 are journalled on bolts 332 secured
to the carrier and projecting downwardly into position to
slidably engage a shaft 333 which is parallel to and is dis-
posed below the shaft 329. The shafts 329 and 333 are
bolted at their lower ends to a slide block 334 and have
their upper ends received within parallel holes in a sec-
ond slide block 338. The slide blocks 334 and 338 are
slidably supported for transverse movement on the ad-
justment shafts 306 and 307.

Resilient hairpin locks 339 are provided to lock the
pusher 327 in selected position for the four sizes of car-
ton blanks and are selectively inserted in slots 341 formed
in the slide blocks 334 and 338. The hairpin locks 339 are
selectively positioned to resiliently engage the aforemen-
tioned annular grooves 318, 319 or 320 in the adjust-

ment shafts 306 and 307. When the locks 339 are fitted :

in the slots 320, the pusher 327 is in proper position to
handle quart size carton blanks. When the blocks 334 and
338 are locked in the position shown in FIGURE 25
by engagement of the locks 339 with the grooves 318 the
pusher 327 is locked in position to handle one-third quart
and one-half pint size carton blanks. Engagement with
the slot 319 locks the pusher in position to handle pint size
blanks.

The pusher 327 includes a pivotal pusher plate 343
having an upper end 344 which engages the rearmost car-
ton blank in the magazine 70 near its vertical midpoint.
The plate 343 is journalled on a shaft 345, and the shaft
345 is journalled in the ears 346 projecting upwardly
from the carrier 328. A torsion spring 347 is wound
around the shaft 345 and has one end secured to the
carrier 328 while the other end engages the pusher plate
343 and urges it in a clockwise direction, as viewed in
FIGURE 22, to normally hold the free end of a stop
finger 348 in abufting engagement with the carrier 328.
The stop finger 348 is integral with the plate 343 and
accordingly the plate 343 is held in the position shown
in FIGURE 22 during normal operation of the machine.

‘When the supply of carton blanks B in the magazine 70
becomes low and it is desired to add additional blanks
to the magazine, a new case of approximately 250 steri-
lized carton blanks is inserted into the upper inlet end
292 of the magazine 70. The operator grips a handle 349
projecting outwardly from the carrier 328 and pulls the
carrier toward the upper inlet opening 292 while holding
the new supply of cartons from movement. The pusher
plate 343 at this time pivots downwardly against the urg-
ing of the spring 347 until the plate is moved below and
past the new supply of carton blanks. When the plate
is on the upper side of the blanks, the spring returns the
plate to its normal carton pushing position behind all
the carton blanks in the magazine. Release of the handle
349 by the operator then causes the plate to gravitate
against the rearmost carton blank thereby urging all of
the blanks toward the lower discharge end 293 of the
magazine 70.

The foremost carton blank in the magazine is held
from gravitation discharge therefrom by upper carton ar-
resting fingers 351 (FIG. 23) and lower carton arresting
fingers 352 and 353. The upper fingers 351 project down-
wardly from a support bar 354 that is bolted to an in-
verted U-shaped bracket 356 which is, in turn, bolted to
vpstanding legs 357 (FIG. 24) and 358 (FIG. 22) of the
sub-frame 294 at the lower discharge end 293 of the
magazine 70. The lower arresting finger 353 is bolted to
the fixed arm 297, and the other lower finger 352 is
bolted to the movable arm 308 and accordingly is ad-
justed with the adjustable rail 311. It will be understood
that the fingers 351, 352 and 353 cooperate to retain the
carton blanks B in the magazines 70 or 71 until the as-
sociated carton erecting mechanisms 72 or 76 remove the
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carton blanks B therefrom. If the supply of cartons in
the magazine is diminished to such an extent that the sup-
ply of cartons is moved off a normally open limit switch
3LS thereby permitting the switch to open, certain elec-
trical controls to be described hereinafter will be actu-
ated to prevent further removal of cartons from the
magazine 70 during normal automatic operation of the
machine 50.

ERECTING AND LOADING MECHANISMS

The upper carton erecting mechanism 72 (FIG. 26)
is located at station S3  (FIG. 2) and receives flat folded
carton blanks B from the upper magazine 70, squares
and overbends the carton blanks, and then places the
squared blanks B one at a time in position to be engaged
by, the upper mandrel loader 74 and be pushed onto one
of ‘the upper mandrels 60 of the carton forming turret
58, At station S4, the lower carton erecting mechanism
76 (FIGS. 43 and 44) similarly receive carton blanks B
from the lower magazine 71, squares and overbends the
carton blanks, aud then place the squared blanks in posi-
tion to be engaged by the lower mandrel loader 78 which
pushes the squared blanks onto the lower mandrels 61 of
the turret 58.

Because the upper erecting mechanism 72 and upper
loader 74 are quite similar to the lower erecting mecha-
nism 76 and lower loader 78, only the upper erecting
mechanism and loader, and the paris common to both
upper and lower components, will be described in detail.
Parts of the lower erecting mechanism 76 and lower loader
78 which are equivalent to parts of the upper erecting
mechanism 72 and loader 74 will be assigned the same
numerals followed by the letter a.

The upper carton erecting mechanism 72 (FIGS. 26—
42) comprises a cast sub-frame 366 (FIGS. 26-30¢ and
42) which is bolted to the main frame 160 of the carton
forming section 62 and is oriented with the sub-frame
366a of the lower carton erecting mechanism 76 as indi-
cated in phantom lines in FIGURE 42. The discharge
end 293 of the upper magazine 70 is connected to a cross-
shaft 367 (FIGS. 26 and 27) that is supported by brackets
368 and 369 that are bolted to upstanding side walls
370 and 371 of the sub-frame 366.

A suction head 372 (FIGS. 26-30) having three suction
cups 373, 374 and 376 thereon is bolted to an L-shaped
bracket 377 (FIG. 28) that is journalled on a bolt 378.
The bolt 378 is secured to one end of a head supporting
bell crank 379 that is journalled on a bolt 380 secured
to the upstanding wall 371 of the sub-frame 366. An actu-
ating arm 381 of the bell crank 379 is pivotally con-
nected to one end of the connecting rod 382 that has its
other end journalled on a stud 383. The stud is eccen-
trically mounted on a crank disc 384 that is concentric
with and is bolted to the flat face of a cam 385 that is
keyed to the output shaft 282 of the aforementioned gear
box 281 (FIGS. 13 and 27). The crank disc 384 may be
mounted for a limited amount of angular adjustment rela-
tive to the cam 385 by any suitable means such as that
illustrated in FIGURE 26. Thus, rotation of the output
shaft 282 wil cause the bell crank 379 to swing through a
predetermined arc about the axis of the bolt 380.

In order to cause the suction head 372 to pivot about
the axis of the bolt 378, a suction head shifting bell crank
387 has a cam follower 388 journalled on one end there-
of which cam follower rides in a cam way 389 defined
by two plates 391 and 392 bolted to the L-shaped suction
head supporting bracket 377. The bell crank 387 is jour-
nalled on a bolt 393 that is secured to the upstanding
frame wall 371. The other end of the bell crank 387 is
pivotally connected by an adjustable link 394 to a stud
396 which projects outwardly from the head supporting
bell crank 379 as clearly indicated in FIGURES 29 and
30. Thus, one complete rotation of the output shaft 282
and of the disc 384 will cause the suction head 372 to
move from the carton pickup position shown in FIG-
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URE 29 to the carton discharge position shown in FIG- .

URE 30 and thereafter will return to the pickup position.

The suction head 372 (FIGS. 28, 31, 32 and 33) com-
prises a body 401 having an elongated passage 402
formed therein which passage communicates with a flex-
ible suction supply conduit 403 and with ports 404 and
406 (FIG. 32) formed in the bolts 407 which secure
the suction cups 374 and 376 to the body 401. A second
elongated passage 408 (FIG. 31) communicates with
the supply conduit 403 through a valve housing 499,
which is part of the body 401 and with the suction cup
373 through passages 411 and 412 (FIG. 31).

‘When quart size carton blanks B are being handled,
the blanks are gripped by the three suction cups 373,
374 and 376. However, when pint, one-third quart and
one-half pint size blanks are being handled, the suction
cup 373 does not engage the blank and accordingly the
vacuum supply to the cup 373 must be interrupted. Such
interruption is rapidly and effectively accomplished by
a shutoff valve 414 that is partially inserted within the
valve housing 409.

The valve 414 comprises a conical valve head 416
which is secured to a valve stem 417 slidably received in
a cap 419 which is screwed into the open end of the valve
housing 409. A helical compression spring 421 disposed
between the valve head 416 and the cap 419 normally
urges the head toward port closing position against a valve
seat 422 formed in the valve housing 409 which, when
closed, prevents suction from being created within the
housing. An operator’s control pin 423 extends trans-
versely through the end of the valve stem 417 and may be
gripped by an operator when it is desired to shift the
valve between an open and a closed position. The valve
head 416 is maintained in the open position by a lock pin
424 which is secured to the stem 417 and bears against
the outer face of the cap 419. When it is desired to close
the valve 414, the stem is pivoted 90° allowing the lock
pin 424 to seat in a slot 426 formed in the cap 419.

A rotary vacuum control mechanism 429 (FIGS. 34—
39) is provided in order to control the application of
vacuum to the suction distribution conduit 403 and to the
suction cups when the cups are moving between the
carton blank pickup position shown in FIGURE 29 and
the carton blank discharge position shown in FIGURE 30,
and to thereafter vent the suction cups when the cups
are returning to the pickup position.

The vacuum control mechanism 429 is driven in timed
relation with the movement of the suction head 372 from
the vertical output shaft 284 (FIGS. 13, 34 and 35) of
the aforementioned upper right angle gear box 281. The
shaft has a crank arm hub 432 keyed thereon which has a
vacuum control drive gear 433 (FIG. 35) bolted to the
lower surface thereof. The drive gear 433 meshes with
an idler gear 434 which is journalled on a bolt 436 that
is secured to a bracket 437 bolted to the gear box 281.
The idler gear 434 meshes with a vacuum distribution
gear 438 that is journalled on a shouldered bolt 439 which
is secured to the bracket 437. The gear 438 is sandwiched
between an upper nylon disc 440 and a lower nylon disc
441 and is held firmly thereagainst by a compression
spring 442 which is disposed between the head of the
bolt 439 and a pressure plate 443. The upper disc 440
communicates with a source of vacuum by means of a
vacuum supply conduit 444 which is fitted through an
opening in the pressure plate 443 and is screwed into a
port 445 in the upper disc 449. The upper disc 440 is
held from rotation by an angle stop bar 446 which is
bolted to the bracket 437 and is notched at 447 to re-
ceive the vacuum supply conduit 444. Similarly, the lower
disc 441 establishes communication with the source of
vacuum and is held from rotation by a supply conduit
448 which fits through a hole in the bracket 437 and
is screwed into a port 449 in the lower disc 441.

As illustrated in FIGURES 36-39, an arcuate groove
454 is formed in the upper surface of the distribution
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gear 438 and registers with the upper vacuum supply con-
duit 444 during the time the upper suction head 372 moves
between the carton pickup position and the discharge posi-
tion illustrated in FIGURES 29 and 30, respectively.
During this time, suction is communicated to the upper
suction head 372 from the source of supply, through the
conduit 444, through the upper arcuaté groove 454,
through a radial groove 456 (FIG. 38) formed in the
lower surface of the upper nylon disc 440 and into the
upper suction head 372 through the conduit 403.

After the carton blank has been removed from the
upper magazine 70 and is being placed in the discharge
position, the gear 438 which is rotating in a counterclock-
wise direction is moved to the position shown in FIGURE
36 wherein the arcuate groove 454 has moved out of
registry with the radial groove 456. At this time, the suc-
tion cups 373, 374 and 376 are vented to the atmosphere
through the conduit 403, through a short arcuate groove

- 457 (FIGS. 36 and 37) in the gear 438 and to the atmos-

phere through a radial passage 458 in the gear. Con-
tinued counterclockwise rotation of the gear 438 will ter-
minate the venting and the vacuumizing of the cups until
the conduit 444 again establishes communication with the
arcuate groove 454 which occurs as the suction head 372
moves into the pickup position illustrated in FIGURE 29.

Similar grooves in the lower surface of the distribution
gear 438 and in the upper surface of the lower mylon
disc 441 control the venting and supply of suction to the
lower suction head 372a (FIGS. 43 and 44).

Since the material from which the carton blanks B are
formed is rather stiff and tends to remain in the flat folded
position, it is desirable to overbend the carton blanks,
ie., to bend the carton blanks past a squared position as
indicated in FIGURE 40 so as to reduce the resilience
of the carfon material which tends to return the carton
blank to the flat folded position. Accordingly, an over-
bend plate 462 (FIGS. 22, 26 and 40) is provided and
has flanges 463 (only one being shown) projecting down-
ward therefrom and connected to brackets 464 by bolts
465, The brackets 464 are rigidly secured to the frame
294 of the magazine 70 by cap screws 466 and cooperating
tubular spacers 467 (FIG. 24). The position of the over-
bending plate 462 may be varied by pivoting the plate
462 about one of the bolts 465 while the other bolt
swings within an arcuate slot 468 in the associated flange
463. The plate 462 includes an edge engaging section 469
which is maintained in a substantially horizontal plane,
and an upwardly inclined side engaging section 471 which
is provided with a curved outer edge 472.

In order to aid the suction head 372 and sharply over-
bend the carton as indicated at 374 in FIGURE 40, a
nylon overbend bar 476 is bolted to a bracket 477 which
is in turn bolted to the suction head 372. As clearly in-

" dicated in FIGURE 40 the overbending bar 476, when
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positioned at 374, moves quite close to the curved edge
472 thereby sharply overbending the carton blank prior
to its introduction in the form of a square, open-ended
tube in position to be engaged by the upper loader 74
(FIG. 41).

The upper loader 74 (FIGS. 26, 27, 29, 41 and 42)
includes a pivotal gate 481 which pivots from an in-
clined position to a vertical position to first receive. the
carton blank B and thereafter hold the blank in squared
position as it is being moved onto the associated upper
mandrel 66. A reciprocable pusher 482 (FIGS. 27 and 29)
having a Y-shaped pusher finger 483 bolied thereon is
provided for pushing the squared carton blank onto the
particular upper mandrel 60 that is indexed at station S3.

As shown in FIGURE 40, the squared carton blank
B is received upon a support table 484 which defines a
pair of support rails 486 and 487 (FIGS. 27, 29, 40 and -
41) having a slot 488 therebetween. A vertically extend-
ing fixed carton squaring plate 489 is bolted to the rail
486 and projects upwardly therefrom to engage one wall
of the squared carton blank. The table 484 is of one-
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piece cast construction and is bolted to an angle bracket
491 which is, in turn, bolted to the sub-frame 370.

The pivotal gate 481 is welded to a tubular shaft 492
which is journalled on a fixed shaft 493 that is secured
to the table 484 adjacent the rail 487. A lever arm 494
is secured to and projects outwardly from the tubular
shaft 492 and has its free end pivotally connected to one
end of an adjustable link 496. The other end of the ad-
justable link 496 is pivotally connected to one end of
a bell crank 497 which is journalled on a bolt 498 that
is secured to a bracket 499 (FIG. 28) bolted to the
frame 160 of the forming section 52. A cam follower 501
is journalled on the o:her end of the bell crank 497 and
rides in a cam groove 502 in the aforementioned face
cam 385 thereby actuating the gate 481 in timed relation
with the movement of the suction head 372.

With the carton blank held in the squared position by
the rails 486 and 487, the fixed squaring plate 489 and
the pivotal gate 481, the reciprocable pusher 482 en-
gages the carton blank and pushes it through a guide
chute 504 (FIGS. 27, 29 and 41) which is formed in-
tegrally with the table 484 and projects through an open-
ing in the upstanding wall 370 of the sub-frame 366. The
chute 504 includes a lower wall 505 that is aligned with
the rails 486 and 487, an upstanding wall 506 -aligned
with the fixed plate 489, a second upstanding side wall
507 aligned with the pivotal gate 481 when the gate is
in the vertical position, and a top wall 509. The walls 507
and 509 have outwardly flared inlet flanges 508 and 511,
respectively, to aid in guiding the carton into the chute
504. As indicated in FIGURE 41, the discharge ends
of the walls 505, 506 and 509 terminate at a point imme-
diately adjacent the associated upper mandrel 60 so as
to accurately guide the carton blank onto the mandrel.
The second upstanding wall 507 terminates at 512 which
is spaced outwardly from the end of the mandrel 60 a
dis:ance sufficient to permit the bottom closure of the
carton blank which projects outwardly from the mandrel,
to swing freely out of the chute 504 as the turret is in-
dexed between station S3 and station S4.

The reciprocable pusher 482 comprises a main body
516 which is slidably mounted on shafts 517 and 518
which extend transversely of the frame 370 and are
rigidly secured thereto. The Y-shaped finger 483 (FIG.
29) is bolted to the body 516 and projects upwardly
through the slot 488 in the table 484. Flat faced pusher
bolts 519 are screwed into the upper end portions of the
Y-shaped finger 483 and are locked into desired position
by nuts. The bolts 519 engage the uppermost edge of the
bottom closure of the carton blank B at station S3 and,
upon reciprocation of the pusher 482, pushes the squared
blank onto the associated mandrel 60.

As best shown in FIGURE 42, the pusher 482 is recip-
rocated in timed relation with the other components of
the upper erecting mechanism 72 and loader 74 from
a crank disc 522 which is locked in adjusted position onto
the aforementioned crank arm hub 432 (FIGS. 35 and
42) by capscrews 523. The crank disc 522 has a crank
pin 524 projecting upwardly therefrom which pin is jour-
nalled in one end of a connecting rod 526. The other
end of the connecting rod 526 is pivotally connected to
an arm 527 of a bell crank 528 which is journalled on
o shaft 529 secured to the frame 160 of the dry or form-
ing section 52 of the machine. Another arm 530 of the
bell crank 528 is pivotally connected by an adjustable
link 531 to the body 516 of the pusher 482. In this way,
the pusher 482 is intermittently reciprocated between tl}e
carion receiving position shown in phantom lines in
FIGURE 42 and the mandrel loading position shown in
solid lines in FIGURE 42.

As mentioned previously, the lower carton erecting
mechanisms 76 (FIGS. 42, 43 and 44) and lower loader
78 are substantially identical to and operate at the same
time as the upper erecting mechanism 72 and upper load-
er 74. Accordingly, only the drive parts of the lower
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mechanisms will be described in detail, and parts of
the lower mechanisms which are equivalent to those of
the upper mechanisms will be assigned the same numerals
followed by the letter a.

The lower erecting mechanism 76 and loader 78 are
positioned at station S4 (FIGS. 2 and 42). The lower
suciion head 372a (FIGS. 43 and 44) is operated by
a connecting rod 382« which is pivotally connected to
a crank pin 534 that is eccentrically secured to a cam
536. The cam 536 is keyed to the previously mentioned
output shaft 283 (FIGS. 13, 43 and 44) of the lower right
angle gear box 279. The pivotal gate 481a of the lower
loader 78 is operated from the bell crank 497a which
has a cam follower 501ia which rides in a cam groove
537 in the cam 536.

The reciprocable pusher 482a (FIG. 42) of the lower
loader 78 is pivotally connected by the adjustable link
531a to a bell crank 538 that is pivoted on a shaft 539
secured to a bracket 541 that is bolted to the sub-frame
366a. An adjustable link 543 pivotally connects the bell
crank 538 of the lower loader 78 to the bell crank 528
of the upper loader 74. Thus, all components of the
lower erecting mechanism 76 and lower loader 78 oper-
ate at the same time and in the same manner as the upper
erecting mechanism 72 and upper loader 74.

BOTTOM FORMER

After the carton blanks B have been loaded onto the
upper mandrels 60 at station S3 (FIGS. 1 and 2) and
onto the lower mandrels 61 at station S4, the carton
blanks are advanced to station S5 and are indexed with
the associated bottom forming heads 80 (FIGS. 14 and
45-48) of the bottom former 81. Each bottom forming
head 80, one being provided for the upper series of
mandrels 60 and one being provided for the lower series
of mandrels 61, engages and bends the flaps of the bot-
tom closure BC (FIG. 5) about the score lines 128 and
134 to assure that the V-shaped front flap 132 and V-
shaped rear flap 133 will bend inwardly, rather than out-
wardly during the subsequent bottom sealing operation.

The bottom former 81 (FIGS. 45 and 46) comprises
a sub-frame 551 that is bolted to the main frame 160
of the form section 52 and includes parallel upstanding
end walls 552 and 553 formed integrally with side walls
554 and 556. An upper forming head shaft 557 and a
lower forming shaft 558 are aligned with the axes of
the upper mandrel 60 and lower mandrel 61 when in-
dexed at station S5. Split blocks 559 and 561 are clamped
onto the shafts 557 and 558, respectively and have op-
posite ends of a vertical stub shaft 562 secured thereto
to rigidly interconnect the shafts 5§57 and 558 for simul-
taneous reciprocatory movement toward and away from
the associated mandrels. A cam roller 563 journailed on
the stub shaft 562 is received in the forked end of an
arm 564 which arm is secured to the upper end of a
vertical shaft 566 journalled in ears projecting outwardly
from the wall 556 of the sub-frame 551. An actuating arm
567 is keyed to the lower end of the shaft 566 and has
a cam follower 568 journalled on its free end, which cam
follower 568 rides in a cam groove 569 formed in the
previously mentioned continuously driven cam 270
(FIG. 13).

The bottom forming heads 80 are identical and each
head includes a mounting plate 571 which is secured to
the associated shaft 557 or 558 as by welding. A pair
of flap engaging plows 572 and 573 are rigidly secured
to a support plate 574 which is secured to and held in
spaced relation from the mounting plate 571 by a plural-
ity of bolts 576 which extend through tubular spacers
577. The plows 572 and 573 have adjacent flap engaging
surfaces 578 and 579 which engage the bottom closure
flaps 138 and 136, respectively, and cause them to bend
inwardly about the score lines 128 when the head is



3,456,419

23
moved from the position shown in FIGURE 47 to the
position shown in FIGURE 48,

In order to assure that the bottom closure walls 132
and 133 are bent inwardly rather than outwardly, wall
bending rollers 581 and 582 are journalled on the ends
of bell cranks 583 and 584, respectively, and engage the
walls 132 and 133, respectively, prior to engagement of
the plow surfaces 578 and 579 with the carton walls 138
and 136, respectively. The bell cranks 583 and 584 are
journalled on bolts 586 and 587, respectively, which bolts
are secured to pairs of ears 588 (FIG. 46) that are secured
to the support plate 574 and project toward the plate 571.
The rollers 581 and 582 are urged toward each other by
compression springs 591 (FIG. 47) which are disposed
between the plate 574 and the other ends of the bell
cranks 583 and 584. The springs 591 normally urge the
bell cranks 583 and 584 to the positions shown in FIG-
URE 47 wherein bosses 592 on the bell cranks limit
the amount of inward movement permitted the rollers 581
and 582 and maintain the rollers in positions to engage
the carton flaps 132 and 133, respectively.

When the forming heads 80 are moved to the active
end of the forming stroke as indicated in FIGURE 48,
it will be noted that the rollers pivot slightly outwardly
against the urging of the springs 591, which springs are
of sufficient strength to sharply bend the associated car-
ton walls. It will also be noted that the edges of the heads
of mandrels 60 or 61 lie closely adjacent to the flap en-
gaging surfaces 578 and 579 of the plows 572 and 573,
and also lie closely adjacent to the flap contacting sur-
faces of the rollers 581 and 582 thereby assuring that the
bottom closure flaps will bend sharply about the score
lines 128 alleviating any tendency for the carton walls
132 and 133 to bend outwardly during any subsequent
operation on the bottom closure.

BOTTOM HEATER

After the flaps of the bottom closure BC of the
cartons on the mandrels 60 and 61 at the bottom forming
station S5 has been preformed and assume the position
shown in FIGURE 5, the turret 58 (FIGS. 2 and 14)
indexes the cartons first at the preliminary bottom heat-
ing station S6 wherein the bottom closure flaps are sub-
jected to a preliminary hot air heating step, and there-
after index the carton to the final bottom heating station
S7 where the flaps are subjected to a final hot air heating
step. The initial heating step at station S6 and final heat-
ing step at station S7 combine to raise the temperature
of those polyethylene surfaces of the bottom closure flaps
which are subsequently sealed together to a bonding tem-
perature which is approximately 800° F.

The bottom heater 84 (FIGS. 49-57) encompasses the
two stations S6 and S7, as mentioned above, and includes
four identical bottom heating heads 82 which direct hot
air only at those surfaces of the bottom closures that
are subsequently sealed together. Two of the heads 82
are reciprocated into and out of heating position with the
bottom closures BC of the cartons on the upper and
lower mandrels 60 and 61 at station S¢ while the other
two heads simultaneously reciprocate into heating position
with the partially heated bottom closures when the cartons
are indexed at station S7.

As best shown in FIGURES 49-53, each heating head
82 is bolted to an apertured plate 601 which is welded to
one end of a tubular shaft 602, Two tubular shafts 602
are slidably received in upstanding walls 603 and 604
of a bottom heater sub-frame 606, with the axis of one
shaft being in alignment with the particular mandrel 60
at station S6 while the other shaft is in alignment with the
mandrel 61 that is indexed at station S6. Similarly, the
other two tubular shafts 602 are slidably received in the
walls 603 (FIG. 51) and 604 and are in alignment with
the longitudinal axes of the upper mandrel 60 and lower
mandrel 61 that are indexed at station S7. The two shafts
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602 at station S6 are interconnected by a vertically ex-
tending stub shaft 607 which is received in adjacent hubs
formed in split blocks 608 and 609 that are rigidly se-
cured to the upper and lower tubular shafts 602, respec-
tively, at station S6. Similarly, the shafts 662 at station
S7 are connected together by a vertical stub shaft 611
(FIG. 51) that is received by split blocks 612 that are
rigidly secured to the shafts 602 at station S7.

The four shafts 602 are simultaneously reciprocated
toward and away from the associated mandrels by a cam
groove 613 in the aforementioned continuously driven
cam 272 (FIGS. 13 and 50). A cam follower 614 is
journalled on one end of an actuating lever 616 and is
received in groove 613 thereby swinging the lever 616
about the axis of a pivot bolt 618 that pivotally receives
the other end of the lever and supports the lever 616
from the floor 619 of the sub-frame 686. Two spaced,
vertically extending bearing housings 621 and 622 (FIGS.
50 and 51) which are interconnected by a web 623 are
also bolted to the floor 619 of the sub-frame 606 and
pivotally receive heating head actuating shafts 624 and
626, respectively. One end of an arm 627 is rigidly
secured to a portion of the shaft 624 that projects below
the floor 619 of the frame 606. The other end of the
arm 627 is pivotally connected to the lever 616 by a
link 628. Thus, pivotal movement of the actuating levers
616 also causes pivotal movement of the shaft 624.

The shafts 624 and 626 have meshing gears 29 and
631 of equal size keyed thereon, and accordingly the
shafts 624 and 626 pivot equal amounts in opposite di-
rections. Levers 632 and 633 (FIG. 51) are secured to
the upper ends of the shafts 624 and 626, respectively,
and have forked ends which slidably receive the stub
shafts 666 and 611. Accordingly, rotation of the cam
272 through one complete revolution will cause the heat-
ing heads to move toward and away from the associated
mandrels while the mandrels are indexed at stations S6
and S7 and will permit other mandrels to move into sta-
tions S6 and S7 prior to starting another cycle of opera-
tion.

Each bottom heating head 82 (FIGS. 52 and 53) com-
prises a housing 635 which defines a plenum chamber
636 that is secured to the plate 601 by capscrews 637
and has a combination temperature gauge 638 and thermo-
couple screwed therein to indicate the temperature of
the air entering the head 82. The plenum chamber housing
635 includes a skirt 639 that is sealed in airtight engage-
ment against plate 601 and is integral with an end dis-
tribution wall 641. The wall 641 is provided with large
apertures 642 and 643 near its ends, and with a plurality
of smaller apertures 644 between the apertures 642 and
643. An intermediate wall 645 and stiffening ribs 646 are
provided to assure that the housing 645 will be of suffi-
cient rigidity. Ports 647 and 648 in the wall 645 establish
a free flow of hot air from the tubular shaft 602 into
the plenum chamber 636.

The hot air from the plenum chamber 636 flows
through apertures 642 and 643 into outer distribution
chambers 651 and 652, respectively, which directs air
against certain outside surfaces of the bottom closure
flaps. Hot air is also directed through the small apertures
644 into an inner chamber 653 which directs the hot air
against certain internal surfaces of the bottom closure
BC.

The outer distribution chambers 651 and 652 are iden-
tical and are each defined by a housing 654 which in-
cludes an outer rectangular wall 656, side walls 657 and
658, an end wall 659, an inwardly directed perforated,
triangle-shaped distribution wall 661, and two perforated
trapezoidal walls 662 and 663, all connected together to
define the open ended housing 654. A pair of cap screws
666 are extended through openings in the intermediate
wall 645 and are screwed into the end wall 659 to clamp
the open end of the housings 654 of the outer distribution
chamber 651 and 652 into fluid-tight engagement around
the associated apertures 642 and 643 in the end wall 641
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of the plenum chamber 636. Since application of heat
to the bottom closure flaps tends to return the flaps to
the open-ended rectangular position, spacer bars 667 are
welded to the triangle shaped walls 661 to prevent such
spreading of the preformed flaps.

As best illustrated in FIGURE 52, the inner chamber
653 is defined by an open-ended housing 668 of generally
X-shaped cross-section having an end plate 669 secured
to a perforated skirt 671. The housing 668 is clamped
against the end wall 641 of the plenum chamber 635
by cap screws 672 which extend through holes in a por-
tion of the intermediate wall 644 and are screwed into
a threaded boss formed in the end plate 669 of the hous-
ing 668. It will be noted that the location and distribu-
tion of the perforations on the skirt 671 of the inner
chamber 653, and on the walls 661, 662 and 663 of the
outer distribution chambers 651 and 652 are such that hot
air will be directed at only those surfaces of the bottom
closure BC which are subsequently sealed together. It
will also be observed that the shape of the perforated
walls of the chambers 651, 652 and 653 conform to the
shape of the preformed bottom closure BC.

In order to direct low pressure, hot air at approxi-
mately 800° F. to the bottom heating heads 82, the bot-
tom heater 84 includes an air heating and control' mech-
anism 676 (FIGS. 49, 50 and 54 to 57) which receives
cool, sterile air from a blower system to be described
hereinafter. A volume of low pressure, sterile air in ex-
cess of that required by the bottom heating heads 82
is directed from a conduit 677 into an elbow 678 (FIG.
54) past a buiterfly valve 679. The butterfly valve 679
is adjusted and is locked in adjusted position to assure
that a desired proportion of the air from the low pressure
supply enters the mechanism 676. The air then flows

into a distribution manifold 681 having a plurality of :

radial passages 682 therein. Each passage 682 communi-
cates with a tubular heater housing 683 and with a flow
control discharge port 684. Each discharge port 684
is partially closed by a conical valve 686 that is supported
by an adjustment bolt 687 screwed into an upstanding
flange 688 of the distribution manifold 681. Each conical
valve 686 is spaced a desired amount from the associated
discharge port 684 and is locked in adjusted position by
2 lock nut 689 so as to permit a certain proportion of
the air entering the distribution manifold 681 to be dis-
charged past the valves 686 to the atmosphere. Accord-
ingly, the volume of air flowing downwardly within each
tubular heating housing 683 and past a heating coil 691
therein, may be controlled with the result that tempera-
ture at the heating heads 82 may be maintained at ap-
proximately 800° F. Each heating coil, 691 (only one
being shown in FIGURE 54) is connected by a con-
ductor 692 to a junction box 693 located at the upper
end of the heating and control mechanism 676 and con-
nected to a suitable source of electrical power.

The lower end of each heating housing 683 (FIG. 54)
is secured in air tight relation to an associated sleeve 694
formed integrally with the upper wall 696 of an upper dis-
tribution housing €97 which defines an annular hot air
chamber 698 therein. The upper housing 697 includes a
central hub 699 having a cap 701 bolted to its upper end.
A vertical shaft 702 (FIG. 54) having a reduced diameter
upper portion 763 projecting into the hub 699 and into
the cap 701 is provided with a mounting flange 704 that
is bolted to a lower wall of a lower distribution housing
708 which serves as a support frame and manifold for the
air heating and control mechanism 676. The lower dis-
tribution housing 706 alsoc communicates with the upper
housing 697 through passages soon to be described and
serves as a conduit to direct the hot air to the bottom
heaters 82 at stations S6 and S7.

As indicated in FIGURE 49, the lower housing 706
is somewhat triangular in shape, and has one apex sup-
ported by and communicating with a rectangular housing
707 that is bolted in fluid-tight engagement through the
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wall 604 of the bottom heater sub-frame 606 at station S6.
Another apex of the lower housing 706 is supported by
and communicates with the rectangular housing 708 that
is bolted to the wall 604 at station S7 (FIG. 51). The third
apex of the housing 706 is supported by a vertical post
709 secured to a hub 711 of the sub-frame 606 as best
illustrated in FIGURE 50. It will be noted that the free
ends of the tubular shafts 602 which support the bottom
heating heads 82 project into the associated rectangular
housings 707 or 708. Thus, all the hot air which enters
the lower housing 706 will eventually flow out of the bot-
tom heating heads 82. A thermocouple 712 is inserted into
the upper housing 6§97 to sense the temperature of the air
therein.

In order to prevent scorching of cartons positioned at
the bottom heating stations S6 and S7 during temporary
stops of the bottom forming turret 58, and yet prevent
cooling of the heating heads 82 or flow passages to the
heads, a rotary control valve 716 (FIGS. 54-57) is pro-
vided between the upper distribution housing 697 and the
lower distribution housing 706. The rotary control valve
716 comprises a centrally apertured disc 717 (FIG. 54)
which is pivotally mounted about an annular lip 718
projecting downwardly from the bottom wall 719 of the
upper distribution housing 697 and resting on a nylon disc
721 secured to the upper wall of the lower housing 706.
A compression spring 722 is positioned around the reduced
portion 703 of the shaft 702 and bears against the cap
701 and a washer 723 supported on a shoulder 724 formed
on the shaft 702. The spring 722 serves to support a por-
tion of the weight of the upper housing 697 and parts car-
ried thereby.

As best shown in FIGURE 49, a pneumatic cylinder
726 is pivotally supported by a utility post 727 and has its
piston rod 728 pivotally connected to an arm 729 secured
to and projecting outwardly from the disc 717. The pneu-
matic cylinder 726 holds the disc 717 in the position illus-
trated in FIGURE 55 during normal operation, and shifts
the disc 717 to the position shown in FIGURE 56 only
when the turret 58 is momentarily stopped. When the
disc 717 is held in its normal operating position as indi-
cated in FIGURE 35, short arcuate slots 731 in the disc
near its outer periphery are held out of registration with
the corresponding slots 732 in the bottom wall 719 of
the upper housing 697 and accordingly prevents air from
flowing therepast. At this time, all the heated air entering
the upper distribution housing 697 flows into the lower
housing 706 through a plurality of circular holes 736 in
the floor 719 of the upper housing 697, through a plurality
of circular holes 737 in the disc 717, and through a plu-
rality of arcuate slots 738 in the nylon disc 721 and in the
upper wall of the lower housing 706. When positioned
as above-mentioned, the holes 736, 737 and the slots 738
provide unrestricted flow passages from the upper housing
697 to the lower housing 706.

When the carton forming turret §8 is momentarily
stopped with carton blanks indexed at the bottom heating
stations S6 and S7, the pneumatic cylinder 726 is activated
by means.to be described hereinafter, thereby shifting the
disc 717 to the position shown in FIGURES 56 and 57.
Shifting of the disc 717 causes the slots 731 and 732 to
register thereby diverting the major portion of the hot air
to the outer atmosphere away from the botiom heating
heads 82 at stations S6 and S7. However, the holes 737
in the disc 717 remain in partial registration with the
holes 736 and slots 738 thereby permitting sufficient hot
air to flow through the bottom heating heads 82 to pre-
vent cooling of the heads while maintaining the heads and
passages connected thereto at the desired operating tem-
perature. It will be understood, however, that insufficient
hot air will be directed against the cartons to scorch or
otherwise injure the cartons. Thus, all cartons which are
carried out of station S7 upon actuation of the carton
forming turret 58 are heated to the desired sealing tem-
perature.
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ROLLER PLOWS

After the cartons have been given their final heat treat-
ment at station S7 (FIGS. 2 and 14), they are moved past
the roller plows 86 at the bottom folding station S8.
While moving past the roller plows 86 at station S8, the
bottom closure flaps are gradually folded from substan-
tially horizontal positions into substantiaily vertical posi-
tions so as to be received and subsequently sealed by the
preliminary bottom sealer 89 at station S9 and the final
bottom sealer 91 at station S10.

The roller plows 86 include a sub-frame 746 (FIG. 14)
which is bolted to the frame 160 of the forming section
52 adjacent the arcuate path of movement of the upper
mandrels 60 and lower mandrels §1. The sub-frame 746
(FIGS. 58-62) comprises a base 747 having an upstand-
ing inlet bracket 748 and an upstanding outlet bracket 749
welded thereto. Four horizontally disposed, roller sup-
porting bars 751, 752, 753 and 754 are secured to the
brackets 748 and 749, the bars 751 and 752 being asso-
ciated with an upper plow 756 disposed opposite the upper
mandrels 60, and the bars 753 and 754 being associated
with a lower plow 757 disposed opposite the lower man-
drels 61. Since the upper and lower plows are identical,
only the upper plow will be described in detail.

An upper stationary deflector 758 (FIGS. 58 and 60)
of the upper plow 756 is bolted to an angled surface 759
of the inlet bracket 748 and slidably engages the short
flap 138 of the bottom closure BC to assure that the short
flap 138 will be folded under the lip 137 of the long flap
136 in proper sealing position. A lower inlet roller 761
is journalled on a bolt 762 secured to another angled
surface 763 of the inlet bracket 748, which inlet roller en-
gages the long flap 136 and lies in a plane which is sub-
stantially perpendicular to the plane of the long flap.

As best indicated in FIGURES 59-62, a series of
lower inclined rollers 764 to 764d are journaled on split
blocks 766-766d that are rigidly secured to the lower bar
752, and cooperate with a series of upper rollers 767—
767d which are journalled on split blocks 768-768d
rigidly secured to the upper bar 751. The cooperating
upper and lower rollers progressively spiral from nearly
vertical position adjacent the inlet bracket 748 to nearly
horizontal positions adjacent the outlet bracket 749 dur-
ing which time the planes of rotation of the inclined roll-
ers 764 to 764d and 767 to 767d are maintained sub-
stantially normal to the planes of the lower and upper
carton flaps respectively. A horizontally disposed upper
discharge roller 769 (FIG. 62) is journalled on a cap-
screw secured to a horizontal surface of the outlet bracket
749, while a similar horizontally disposed lower dis-
charge roller 771 is journalled on a cap-screw 772 which
is secured to another horizontal surface of the bracket
749,

Thus, it will be noted that the stationary deflector 758,
the upper inclined rollers 767-767d, and the upper dis-
charge roller 769 engage the short flap 138 and gradually
deflect it from a substantially horizontal to a substantially
vertical position as the turret 58 moves the carton past
station S8. At the same time, the long flap 136 is progres-
sively engaged by the inlet roller 761, the lower inclined
rollers 764-764d, and the discharge roller 771 which grad-
ually bend the long flap 136 from the horizontal to the
vertical position with the lip 137 being disposed outside
the short flap 138. Tt will also be noted that as the end
surfaces of the carton are engaged by flap deflecting
rollers, that little friction occurs between the flaps and
the rollers resulting in an accurate folding operation with
little if any tendency for the bottom closure flap to be
frictionally forced out of the desired squared position
which is necessary for proper sealing.

BOTTOM SEALER

After the heated bottom closure flaps of the cartons
have been moved past the rollers plows 86 (FIGS. 2 and
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14) at station S8, they are first indexed at station S9
where the heads 88 of a preliminary bottom sealer 89
squeeze the bottom closure flaps against the heads of the
associated mandrel 60 or 61 to partially seal the bottom
closures BC. The cartons are then advanced to station
S10 where the heads 90 of a final bottom sealer 91 apply
a final sealing pressure to the bottom closures, which final
sealing pressure is localized to certain critical areas so as
to partially crush the carton material therebelow and
positively block all potential flow or leakage passages in
the bottom closure BC.

Since the final bottom sealer 91 is substantially the
same as the preliminary bottom sealer 89, only the prelim-
inary sealer will be described in detail and parts of the
final sealer 91 which are equivalent to those of the pre-
liminary sealer will be assigned the same numerals fol-
lowed by the letter a.

The preliminary bottom sealer 89 (FIGS. 63 to 66)
comprises a sub-frame 776 which is bolted to the frame
160 of the forming section 52. The sub-frame 776 in-
cludes a base plate 777 which is integral with a tubular
hub 778 and an upstanding bracket 779. A vertically ex-
tending, head actuating body 781 is pivotally mounted in
the hub 778 on bearings 782 and 783 (FIG. 64), the
bearing 783 being held in position on a reduced diameter
portion 784 of the body 781 by lock ‘nuts 786. A shroud
787 formed integrally with the body 781 is fitted over the
upper end of a tubular hub 778 and is sealed thérefo by
packing rings 788. An aperture cap 789 is bolted ‘to the
lower end of the hub 778 and has an oil seal 791 fitted
therein and is rotatably received on the reduced diameter
portion 784 of the body 781. The body 781 is pivoted

. through a predetermined arcuate range relative to the
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subframe 776 by motion imparted to an actuating lever
792 which is rigidly clanmiped on the lower end of the
reduced diameter portion 784 of the body 781.

A pair of ears 793 are integral with and project out-
wardly from the side of the body 781 near the tpper end
thereof. One end of a toggle link 794 is received on a
bolt 795 journalled in the ears 793. The other end of a
toggle link 794 receives a pivot bolt 796 that is journalled
in bearings 797 fitted in a pair of parallel arms 798 of a
bell crank 799 (FIG. 66) which includes 4 hub 801 and
a second pair of parallel arms 802 (FIG. 66) projecting
outwardly from and formed integrally with -the arms
798. The hub 801 of the crank 799 is pivoted about a
bolt 803 that is secured to the bracket 779 (FIG. 65)
while the free ends of the arms 802 are pivoted on a bolt
804 secured to a sealing head mounting bracket 806 hav-
ing a control arm 807 formed integrally therewith and
projecting outwardly therefrom. The free end of the con-
trol arm 807 is pivotally connected by a bolt 808 to one-
end of a link 809. The other end of the link 80% is pivoted
on a reduced diameter stub shaft 811 formed’ on ‘the up-
per-end of the body 781.

"As best shown in FIGURES 63 and 64, the pair of pre-
liminary bottom sealing heads 88 aré each secured to the
mounting bracket 806 by four bolts 816 which are slid~
ably received in holes in the bracket 806. A compression
spring 817 encompasses each bolt and is disposed between
the bracket 806 and the associated head 88. The springs
817 urge the associated head 88 outwardly with suffi-
cient force to insure proper sealing of the bottom closure
flaps but will yield prior to applying a force strong encugh
to adversely affect the bottom closure seal. A sealing pres-
sure within the range of 300 to 400 p.s.i. gauge has been
found to be adequate to properly seal the bottom closures.

As indicated in FIGURE 64, one head 88 is disposed
in alignment with the upper mandrel 60, while the other
head 88 is disposed in alignment with lower mandrel 61
at station S89. A flat faced carton engaging press plate: 8§18
(FIG. 68) is bolted to each preliminary sealing head 88
and has beveled lead-in edge 819 which aids in guiding
the carton from the roller plows 86 into proper sealing
position. Each press plate 818 is provided with a hori~
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zontal groove 821 which accommodates the extra wall
thickness due to the lip 137 (FIGS. 70 and 72) of the long
flap 136 overlapping a portion of the short flap 138.

Since the plates 818 are heated by the hot bottom clo-
sure flaps being sealed, cooling water is circulated through
passages 822 in each head 88 from supply conduits 823
(FIG. 63) to discharge conduits 824 thereby cooling the
heads.

In order to actuate the preliminary bottom sealer 89
and final bottom sealer 91, a double armed bell crank 827
(FIGS. 63 and 67) is pivotally mounted on a vertically
extending shouldered shaft 828 which is rigidly secured to
and projects downwardly from a bracket 829 by a nut
831 that is screwed on the upper end of the shaft 828.
The bracket 829 is bolted to the frame 160 adjacent the
previously described, continuously driven cam 822
(FIG. 13).

The bell crank 827 is of two-piece construction and
includes a hub 832 which is pivotally mounted on bearings
833 and 834 secured to the shaft 828 by lock nuts 836.
A crank arm 837 is formed integrally with the hub 832
and has a cam follower 838 journalled thereon which is
received in a cam groove 839 in the cam 288. A cap 841
having arms 842 and 843 (FIG. 63) projecting out-
wardly therefrom is bolted to the hub 832. An adjustable
link 844 (FIG. 63) pivotally connects the arm 842 to
the actuating lever 792 of the preliminary sealer 89, while
a similar link 846 pivotally connects the arm 843 to the
actuating lever 792a of the final sealer 91. Thus, pivotal
movement of the bell crank 827 by the cam 288 causes
the bottom sealing heads 88 and 90 to be actuated in
timed relation with the other components of the forming
section 52.

The final bottom sealing heads 90 (FIG. 63) of the
final bottom sealer 91, one head being positioned in align-
ment with the upper mandrel 60 at station S10 and the
other head being in alignment with the lower mandrel
61 at station S10, are identical to the preliminary seal-
ing heads 88 with the exception that press plate 848 (FIG.
69) are substituted for the plates 818. Like the plates 818,
the plates 848 each have a beveled lead-in edge 849 and a
a lip accommodating slot 851 therein. The plate 848 is
additionally provided with a plurality of raised generally
rectangular bosses 852 and circular bosses 853 which
partially crush certain critical areas of the bottom closure
flaps to block potential flow passages therein arising from
the manner in which the bottom closure flaps are folded.

As illustrated in FIGURES 69 to 72, movement of
each final sealing head 90 against the bottom closure BC
of the associated carton C causes a lip 137 to be received
in the slot 851 of the press plate 848 and causes the rec-
tangular bosses 852 and circular bosses 853 to partially
crush the carton material along certain fold lines of the
bottom closure of the carton. Accordingly, the localized
forces affected by the bosses applies a positive identa-
tion in the potential flow areas, which indentations extend
transversely across all flow passages in the bottom closure
BC resulting in a leak proof bottom closure. In order to

firmly resist the sealing pressure applied by the sealing’

heads, each mandrel includes the previously mentioned
flap engaging head 246 with the raised triangular por-
tion 251 on the flap engaging surface. The triangular por-
tion of the head 246 is received opposite the central por-
tion of the lip 137 within a triangular-shaped cavity 854
defined by the flaps 132 and 133 (FIG. 5) which, when
folded into sealed position defines double thickness
triangle-shaped inner walls 1324 and 133¢ (FIG. 71).
It will be particularly noted that the use of the press
plate 818 having a smooth flap engaging face at the pre-
liminary sealing station S9, in combination with the
roller plows 86 at stations S8 which sharply folds the
bottom closure flaps into sealing positions, permits the
bottom closure flaps to be indexed between the press plate
818 and flap-engaging head 246 when the plate and head
are quite close together as indicated in FIGURE 63. Thus,
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the bottom closure flaps do not separate to any measur-
able extent when they are released from the roller plows
86 and, accordingly, provide for a better seal. Similar
close tolerances are maintained between the mandrel head
246 and the press plate 848 at station S10 when the final
bottom sealer 91 is in the inactive position shown in
FIGURE 63.

When the preliminary bottom sealer 89 is in the active
position of FIGURE 66, the sealer 89 is adjusted so
that a clearance of approximately 0.35 inch is present be-
tween the plate 818 and the raised triangular portion 251
of the mandrel head 246 when no cartons are present on
the mandrel. When a carton is present on the mandrel, the
spacing between the plate 818 and the mandrel head 246
is determined by the wall thickness of the bottom clo-
sure flaps disposed therebetween. The springs 817 obvi-
ously are provided so as to accommodate different flap
thicknesses. It will be understood that similar tolerances
are present at station S10 between the mandrel head 246
and the press plate 848. It will also be noted that during
application of sealing pressure, the linkages are arranged
so that the axes of bolts 795, 796 and 864 lie in a common
plane thereby substantially locking the heads in sealing
position eliminating the need for prolonged sealing forces
being applied directly from the cam 288.

Upon release of the pressure of the final sealing heads
90, the cartons are moved out of station S10 to the un-
loading station Si1 with the bottom closure BC sealed
as indicated in FIGURE 72.

MANDREL UNLOADING MECHANISM

After the final sealing operation has been performed
upon the bottom closure BC at station S10 (FIGS. 2,
14 and 73), the turret 58 indexes the cartons C at the un-
loading station S11. While at the unloading station S11,
the unloading mechanism 92 simultaneously withdraws
the the cartons from the upper mandrel 60 and lower
mandrel 61 and moves the upper carton into position to
be deflected into the first accumulator conveyor 64 of
the sterilizing and accumulating section 56 while moving
the lower carton to an intermediate position below the
upper carton. The intermittently driven turret 58 is then
actuated to position another set of cartons at station S11
permitting the unloading mechanism 92 to withdraw the
second set of cartons from the mandrel 6§ and 61 and
position them as above described. At the same time, the
mechanism 92 moves the first mentioned lower carton
from the intermediate position into a position to be di-
rected into the second accumulator conveyor 62 of the
sterilizing and accumulating section 56.

The unloading mechanism 92 (FIGS. 73-81) com-
prises a mandral unloading carrier 861 and a carton trans-
fer carrier 862 which carriers are slidably mounted on the
shaft 863. The shaft 863 (FIGS. 73 and 74) is supported
a short distance above the frame 160 of the form sec-
tion 52 pedestals 864 and 866, the pedestal 866 being dis-
posed below the path of movement of the lower mandrels
61. The carriers 861 and 862 are held from rotation about
the shaft 863 by cam followers 867 and 868, respectively,
journalled thereon and slidably received between spaced
plates 869 and 871 (FIG. 75) which define a cam track
872. The plates 8§69 and 871 are held in spaced parallel
relationship to each other and to the shaft 863 by cap
screws 873 which extend through the plates, through
spacers 874, through pedestals 876 and are screwed into
the frame 166.

The mandrel unloading carrier 861 is generally L-
shaped (FIG. 77) and has a lower horizontal portion 877
to which the cam' follower 867 is journalled and includes
a vertical arm 878 projecting upwardly from the shaft
863. Four carton engaging stripper fingers 879, 881, 882
and 883 are pivotally mounted on the vertical arm 878,
the fingers 79 and 881 cooperating to strip the carton
from the upper mandrel 60 which is indexed at station S11
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and-the fingers-882 and 8§83 cooperating to strip the carton
from each lower mandrel 61 when at station S11.

The carton transfer carrier 862 (FIG. 78) has a single
stripper- finger ‘884 pivotally mounted thereon and dis-
posed .in position to engage the lowermost wall of the
lower carton and move the carton from the aforemen-
tioned intermediate position into the position to be de-
flected -into the second accumulator conveyor 64.

Since each .of the stripper fingers are identical, the de-
scription of the stripper finger 879 (FIGS. 79 to 81) will
suffice for all.

The finger 879.1s p1voted on a bushing 886 (FIG. 81)
which is disposed - between collars 887 and 888 and
clamped rigidly thereagainst by a bolt 889 secured to the
vertical arm 87 of the carrier 861. A torsion spring 891
has one end -connected to the collar 887 and the other
end connected to the hub 892 of the finger 879 and urges
the finger into the position shown in FIGURE 79 wherein
a carton' engaging surface -893 is disposed in position to
engage a carton on the mandrel 60 at station S11. An
abutment surface 894 of the finger 879 is normally urged
against a boss 896 on the vertical arm 878 of the carrier
861. Thus, when the unloading carrier 861 is moved to
the left as viewed in FIGURE 79, the carton engaging
surfaces 893 of the fingers 879 and 881 will engage ad-
jacent edges of flaps of the top closure TC of the carton
C and will strip the carton from the mandrel 66. It will
be noted that the fingers 879 and 881 will pass through the
previously described slots in the mandrel 60 and will at no
time contact any surface of the mandrel 66.

Prior to returning the reciprocable carrier 861 to the
active stripping position shown in FIGURE 79, another
mandrel 60 is indexed into station S11. When the carrier
861 is returning to the active position, the surfaces 893a
of the fingers 879 and 881 will engage the carton on the
mandrel 68 and will pivot the fingers 879 and 881, against
the urging of the torsion springs 891, to positions which
will permit the fingers to slide over the upper and lower
walls, respectively, of the carton until they move free of
the carton and snap into the active position shown in
FIGURES 79 and 80. It will be apparent that the fingers
882 and 883 operate in an identical manner on the carton
disposed on the lower mandrel at station S11, and that the
finger 884 on the transfer carrier 862 operates in a similar
manner during reciprocation of the carrier 862.

In order to reciprocate the carriers 861 and 862 in timed
relation with the movement of the turret 58 and other
components of the forming section 52, in timed relation
with the conveyors 62 and 64 of the sterilizing and ac-
cumulating section 56, the pivotal motion of the previ-
ously mentioned shaft 529 (FIGS. 13 and 27) of the
upper loader 74 is employed to drive the mandrel unload-
ing. mechanism 92. A.crank arm 898 is rigidly secured

to the shaft 529 and is pivotally connected to one end of

an adjustable link 899. The other end of.the link 899 is
pivotally connected to -an. arm. 901 -which is secured to a
vertical extending pivot-shaft 962: The shaft 902 (FIGS.
73-and 74) is piviotally mounted- in bearings in the frame
160-and has a: carrier actuatmg arm 903 secured on its
upper end- :

The carton transfer carrier 862, which carrier need not
be adjusted to accommodate the four different carton
sizes, is pivotally connected to the free end of the carrier
actuating arm 903 by an adjustable link 904. When the
turret 58 and accumulator 65 are adjustable to handle
quart size cartons as indicated in FIGURES 73 and 74,
the mandrel uloadmo carrier 861 pivotally connected to
one end of an adjustable link 806. The other end of the
link 966 is connected by a pivot pin 907 to a yoke 908
formed’ adjacent the free end of the arm 903.

Although the transfer carrier 862 need not be adjusted
to accommodate the several different sizes of cartons be-
cause the top closures TC all sizes of cartons will be
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deposited at the same location when advanced by the car-
rier 862 into position to be loaded into the second accumu-
lator conveyor 64, it will be appreciated that the mandrel
unloading carrier 861 must be adjusted to accommodate
each size of carton so as to position the top closures there-
of in common location when the cartons are in position
to be loaded into the accumulator conveyors 62 and 64.
Accordingly, a second yoke 909 is secured to the arnr 903
and is arranged to selectively receive the pivot pin 907 in
a one-half pin aperture 911, a one-third quart aperture
912, or a pint-aperture 913. Thus, when cartons other than
quart cartons are being processed, the link 906 is pivotally
connected to the appropriate aperture 911, 912 or 913 by
the pin 907. -

Since it is imperative that the vertical arm 878 of the
mandrel unloading carrier 861 be moved outwardly of
the free end of the mandrels 60 and 61 prior to the in-
dexing of the mandrels, a protective chain link 914 cov-
ered by a flexible tube 916 is permanently fixed between
the carriers 861 and 862. The link 914 is of sufficient
length to draw the carrier 861 out of the path of move-
ment of the mandrels in the event that an operator neglects
to attach the free end of the link 906 to one of the yokes
908 or 909.

ACCUMULATOR

After the cartons C have their bottom closures BC
sealed and have been withdrawn from the mandrels 60
and 61 (FIGS. 1 and 2) of the forming section 52 by the
mandred unloading mechanism at station S11, they are re-
ceived in two rows at station S12 of the sterilizing and
accumulating section 56. When transferred into the sec-
tion 56, the cartons are disposed in positions to be fed
into either the first accumulator conveyor 64 or the sec-
ond accumulator conveyor 62. Continuously driven con-
veyor loading rotors 921 and 922 (FIGS. 75, 82 and 83)
then transfer the cartons into the first conveyors 64 and

- second conveyor 62 while rotating each carton 90° about

its longitudinal axis. The conveyors 62 and 64 move the
cartons upwardly past the plurality of ultraviolet lights 94
at station S12 which sterilizes the cartons by subjecting the
carton to ultraviolet light for approximately 4.3 seconds
and thereafter discharges the cartons into the accumulator
guideways 66, each of which accumulates a stack of car-
tons for subsequent acceptance by the filling or wet sec-
tion 54. Accordingly, the accumulator 65 permits the
forming or dry section 52 and the filling or wet section 54
to operate 1ndependent1y of each other.

As shown in FIGURES 74, 75, 76, 82, 83 and 84, the
cartons withdrawn from the upper mandrels 60 are re-
ceived in an upper trough 923 which has a longitudinally
extending slot 924 in the fioor 926 of the trough adjacent
its inlet end to permit the finger 881 to pass therethrough
as indicated in FIGURE 76. A plurality of transverse
slots 927 are formed in the floor 926, in an inner wall
928, and in an arcuate extension 929 of the wall 927 so
as to accommodate spaced transfer fingers 930 of the

“upper loading rotor 921 which loads the upper cartons

60

65

into carriers 931 of the first accumulator conveyor 64
as indicated in FIGURE 75. The trough 923 is secured
by brackets 932 and 933 (FIG. 76) formed integrally
therewith to upstanding legs 934 and 936 of an ac-
cumulator frame 937. In order to guide each top closure
TC of the carton as it is being moved out of the upper
trough 923 and into the carrier 931 of the first ac-
cumulator conveyor 64, a vertically extending guide plate
938 includes a lower mounting flange 939 (FIG. 76)
which is bolted to the frame leg 936 and limits axial
movement of the cartons to the right. The guide plate
938 includes an upper arcuate flange 941 which engages
the carton top closure TC and prevents outward radial
movement of the carton about the axis of the rotor 921
as it is being moved into the carrier.

An arcuate, longitudinally adjustable carton guide 942
is positioned to engage the bottom closure of the carton
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and cooperates with the plate 938 and flange 941 to
prevent longitudinal and radial movement of the carton
as it is transferred onto the carriers 931. It will be ap-
preciated that the guide 942 must be longitudinally ad-
justable in order to selectively accommodate the four
different sizes of cartons. The upper end of the guide 942
is secured to an adjustable track supporting carrier 944
(FIGS. 75, 83 and 85) which carrier will be described
in more detail hereinafter.

The cartons withdrawn from the lower mandrels 61
are received in a trough 946 (FIGS. 75, 76 and 83)
which is quite similar to the trough 923 but extends to a
position opposite the second accumulator conveyor 62.
The floor 947 of the trough 946 is provided with a Jon-
gitudinal slot 948 to accommodate the unloader and
transfer fingers 883 and 884 as illustrated in FIGURE
76. Like the trough 923, a portion of the floor 547, an
inner wall 949 and an arcuate extension 951 of the inner
wall are transversely slotted at 952 to receive fingers 953
of the lower loading rotor 922. A top closure guide 954
which is similar to the guide 942 is bolted to an upstand-
ing leg 956 (FIGS. 75 and 76) of the frame 937 and
includes an arcuate carton guiding flange 957. An ad-
justable arcuate carton guide 958 of L-shaped section is
provided to stop the bottom closure in proper position and
to cooperate with the guide 954 to guide each carton
onto a carrier 959 of the second accumulator conveyor
62 during transfer of the carton from the trough 946
to the carrier 959. As indicated in FIGURES 76 and 82
the upper surface of the lower carton is guided into the
aforementioned intermediate position on the trough 946
by a pair of spaced guide rails 961 and 962 that are
rmdly secured to the frame 937. Each lower carton is
held in the intermediate position during movement of
the finger 884 there passed by spring clamps 966 and
967 that are supported by the rails 961 and 962.

The loading rotor 921 which effects transfer of the
cartons from the upper trough 923 to one of the carriers
931 on the first accumulator conveyor 64 is keyed to a
shaft 968 (FIGS. 75 and 83) that is journalled in the
legs 934 and 936 of the frame 937. Each of the spaced
transfer fingers 930 of the rotor 921 has a pair of right
angle pockets 959 therein for receiving the cartons during
the transfer operation. It will be apparent that the rotor
921 transfers two cartons onto two adjacent carriers of
the conveyor 64 during each rotation of the rotor 921.
Similarly, the rotor 922 is mounted on a shaft 971
journalled in the legs 934 and 956 of the frame 937. The
fingers 953 of the rotor 922 are each provided with a pair
of right angle pockets $72 so as to accommodate each
lower carton. As clearly indicated in FIGURE 84, the
accumulator conveyor carriers 931 and 959 are each
slotted to accommodate the free ends of the curved exten-
sions 929 and 952, respectively, of the upper and lower
troughs thereby assuring that the cartons will be trans-
ferred into the associated carriers 931 and 959.

The accumulator conveyors 62 and 64 are supported by
the frame 937 which includes a tubular pedestal 976 (FIG.
82) which has a right angle bear box 977 bolted to its
upper end. The right angle bear box 977 includes two
concentric horizontally disposed output shafts 978 pro-
jecting ontwardly from opposite sides thereof. A drive
sprocket 979 (only one being shown in FIGURE 82) is
secured to each output shafi 978, and one sprocket drives
an endless chain 981 of the conveyor 64, while the other
sprocket 979 drives the chain 982 of the conveyor 82.
The lower portions of the chains 981 and 982 (FIG. 84)
are trained around idler sprockets 983 and 984, respec-
tively, which are keyed to shafts 986 and $87, respectively,
that are suitably journalled in the frame 937.

The accumulator conveyors 62 and 64, the upper load-
ing rotor 921, and the lower loading rotor 982, are con-
tinuously driven from the previously described continu-
ously driven right angle gear box 291 (FIGS. 13 and 82)
of the forming section 52. The vertically extending output
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shaft 988 (FIG. 82) of the gear box 291 is connected
to the downwardly extending input shaft 989 at the upper
end of the accumulator by a vertically elongated shaft
991 and flexible coupling 992 thereby driving the con-
veyors 62 and 64 in a clockwise direction as viewed in
FIGURE 82.

The lower loading rotor 922 is driven by an endless
chain 993 (FIGS. 75 and 84) which is trained around a
drive sprocket 994 secured to the conveyor shaft 987,
a driven sprocket 996 secured to the rotor shaft 971 and
a pair of take-up sprockets 997 adjustably secured to the
leg 956 of the accumulator frame 937. The upper loading
rotor 921 is driven from the lower rotor 922 by a gear
train which includes a drive gear 998 (FIGS. 74 and 75)
secured to the shaft 971, and idler gear 999 journalled on
a bolt 1601 secured to the central leg 934 of the frame
937, and a driven gear 1002 secured to the shaft 968 of
the upper rotor 921. Thus, the rotors 921 and 922 are
driven in a clockwise direction (FIG. 75) and in timed
relation with the accumulator conveyors 62 and 64 and
with the operative components of the forming section §2.

It will be appreciated that the ultraviolet lights 94
(FIGS. 82 and 85) of the sterilizing station S12 must be
shielded in order to protect the operator’s eyes from the
injurious rays emitted from the light. Accordingly, an
open ended tubular housing 1006 of generally rectangular
shape has its rear wall 1007 bolted to the accumulator
frame 937. The housing is disposed around the lights 94
and also around the upwardly moving runs of the con-
veyors 62 and 64. In order to easily gain access to the
sterilizing area, a front wall 1008 of the housing 1006
is cut away intermediate its upper and lower ends to pro-
vide a larger opening 1009 therein which is normally
closed by a door 1010 that is hinged at 1011 and is held in
the closed position by a latch 1012 of a standard design.
Each ultraviolet light 94 is supported in a relatively small
box-like housing 1013 which is open at the left side (FIG.
85) adjacent to the open top closures TC of cartons pass-
ing thereby so that the light will enter the cartons and will
sterilize the same. The box-like housings 1613 are mount-
ed on brackets 1014 secured to the rear wall 1007.

In order to maintain complete control of the cartons
as they move upwardly past the ultraviolet lights 94, the
carriers 931 and 959 of the accumulator conveyors 62 and
64, respectively, each have a pair of rollers 1016 and 1017
journalled thereon, and also have spaced fingers 1018 and
1019 projecting outwardly therefrom. Vertically extend-
ing guide rails 1020 are bolted to the rear wall 1097
of the housing 1006 and are disposed between fingers
1018 and 1019 of the associated carriers 931 or 959 to
prevent movement of the carriers longitudinally of the
cartons. The rollers 1016 and 1017 of the carriers 931 are
received in vertically extending tracks 1021 and 1022,
respectively, that are bolted to the rear wall 1007, while
the rollers 1016 and 1017 of the carriers 959 are similarly
received in vertically extending tracks 1023 and 1924
bolted to the wall 1007. It will be apparent that the tracks
hold the associated carriers from movement toward or
away from the cartons.

The cartons on the carriers 931 when moving upwardly
by the conveyor 64 have their top closures TC guided by
a fixed vertically extending angle guide track 1026 and
have;their bottom closures guided by an adjustable angle
guide track 1027. Similarly, the cartons on carriers 959
of the conveyor 62 have their top closures guided by a
vertically extending fixed track 1028 and have their bot-
tom closures guided by a vertically extending adjustable
track 1029. The fixed tracks 1026 and 1028 are bolted to
the front wall 10908 having spacers 1431 disposed therebe-
tween.

The adjustable tracks 1027 and 1029 are secured to
and form a part of the previously mentioned tracks sup-
porting carriers 944 (FIGS. 83, and 85-88) which carrier
has the adjustable arcuate guides 942 and 938 bolted there-
to. As best shown in FIGURES 86 and 87, the arcuate
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guide 942 is secured to and forms a continuation of
the track 1627, while the guide 958 is secured to and
forms a continuation of the track 1029. The tracks 1027
and 1028 are connected together by an upper strap 1032
and a lower strap 1033 by capscrews 1034 which extend
through tubular spacers 1036 having a reduced diameter
neck 1037 (FIG. 88) formed therein. The carrier 944 is
adjustably supported by the spacers 1036 each of which
is slidably received in an L-shaped slot 1038. Each slot
1638 includes a large diameter opening 1639 which is of
sufficient size to accommodate the largest diameter of the
spacer 1036. The opening 1639 communicates with a nar-
row horizontal portion 1042 which slidably receives the
circumferential neck 1037 in the spacer. Each of the hori-
zontal portions 1042 has four arcuate recesses 1043,
1044, 1046 and 1047 in its lower surface, which, when
the neck 1037 is seated therein, positions the arcuate
guides 942 and 958 and the tracks 1027 and 1029 in posi-
tions to handle quart, pint, one-third quart and one-half
pint cartons, respectively.

After the cartons have been sterilized and have been
moved upwardly out of the sterilizing station S12, they
are guided around the upper sprockets 97% (FIG. 82) and
gravitate into the accumulator guideways 66. A stack of
cartons is accumutlated in each guideway so that the lower
carton in each stack may be periodically removed there-
from as required by and upon demand from the filling
section 54.

The accumulator guideways 66 (FIGS. 82, 85, 89 and
90) are provided for receiving the rows of cartons from
the conveyors 62 and 64. The guideways 66 are supported
primarily from the tubular pedestal 976 by an upper
bracket 1651 and a lower bracket 1052. Transversely ex-
tending, horizontally disposed bars 1053 are bolted to
each bracket 1051 and 1052 and a vertical plate 1054 is
secured to the bars 1053 by bolts 1056 and cooperating
spacers 1057 disposed between the plate and bars.

In order to guide the top closures TC of the carton
C carried by and discharged from the accumulator con-
veyor 64, a stationary track 1058 is formed by a pair of
bars 1059 and 1661 (FIGS. 85 and 90) held in spaced
relation from each other by spacers 1062 and secured to
the plate 1654 by the bolts 1056. As illustrated in FIG-
URE 85, the wide lip 153 of the carton top closure flap
142 of each carton C is received between the bars 1659
and 1061 so as to maintain control of the cartons during
their movement. Similarly, a stationary track 1063 formed
by rails 1664 and 1066 and separated by spacers 1067 is
connected to the plate 1054 and receives the wide lip 153
of each carton C advanced therethrough by the con-
veyor 62.

In order to guide the bottom closures of the cartons
and to adapt the guideways to selectively handle the four
sizes of cartons, adjustable tracks 1068 and 1069 are
adapted to slidably receive the bottom closures of the
cartons advanced by the conveyors 64 and 62, respec-
tively. The track 1068 and 1669 each comprises a pair of

wide rails 1071 and 1072 which engage opposite sides of |

the cartons adjacent the bottom closure BC and prevent
transverse movement thereof, and an intermediate short
rail 1073 which engages the bottom surface of the car-
ton and cooperates with the associated stationary track
1058 or 1059 to prevent longitudinal movement of the car-
ton as the carton moves therepast.

The rails 1071, 1072 and 1073 of each track 1068 and
1069 are held in parallel spaced relationship by a plurality
of spacers 1074 and cooperating bolts 1675 which rigidly
connect the track 1068 to a track adjustment carrier
1676 (FIGS. 89 and 90). The carrier 1676 is rigidly con-
structed and includes a pair of spaced, vertically extend-
ing bars 1077 and 1078 rigidly secured to a pair of
identical horizontal bars 1079, only one bar 1679 being
shown in detail in FIGURE 90. An upper pair of grooved
rollers 1081 are journalled by capscrews 1083 between
opposite ends of the upper horizontal bars 1079 and an
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upper latch supporting plate 1084, Similarly, a lower pair
of grooved rollers 1086 are journalled by capscrews 1087
between opposite ends of the lower bar 1079 and a lower
latch support plate 1088. As best shown in FIGURE 89,
the upper rollers 1081 are slidably received in slots 1089
and 1091 in a horizontal plate 1092 while the lower rol-
lers 1086 are similarly received in horizontal slots 1093
and 1094 in a plate 1096. The plates 1092 and 1096
are connected by the aforementioned bolts 1056 and co-
operating spacers 1097 to the plate 1054 which is pro-
vided with slots corresponding to the slots 1889, 1091,
1093 and 1094 to permit passage of a portion of the
rollers therethrough.

A latching device 1998, such as a spring loaded detent
of any well-known type, is supported by each latch support
plate 1084 and 1088. Each latching device 1098 (FIG.
89) includes a pin 1099 which is selectively received in
holes 1101, 11062, 1103 or 1104 formed in the as-
sociated plates 1092 and 1896 to lock the track adjusting
carrier 1676 in the quart, pint, one-third quart, and one-
half pint positions, respectively.

As indicated in FIGURES 85, 89 and 90, the adjustable
tracks 1068 and 1069 curve around the upper ends of the
conveyors ¢4 and 62 and form continuations of the mov-
able tracks 1027 and 1029, respectively.

Grooved rollers 1106 (FIGS. 82, 86 and 88) are
journalled on a bar 1186a secured to the ends of the
tracks 1068 and 1069 and are rotatably received on a
V-shaped track 1107 secured to the upper end of the
front wall 1608 of the tubular housing 1606. The rollers
1106 assure that the carton will be accepted by the tracks
1068 and 1069 without interference. As will be explained
in more detail later, three photoelectric cells 1108, 1109
and 1111 (FIG. 82) are secured in vertically spaced fixed

5 Dpositions to angle brackets 1112 secured to each stationary

track 1058 and 1063 (FIG. 85) and cooperate with light
sources 1113, 1114, and 1116 secured to the plate 1054
for the purpose of detecting the presence or obsence of
cartons in the accumulator guideways 66 and for inter-
rupting the operation of the filling section 54 if the supply
of cartons is not sufficient. The photoelectric cells 1111
are activated when less than three cartons are present in
the associated guideways, the photoelectric cells 1109
are activated when more than approximately ten cartons
are in the associated guideways, and the photoelectric
cells 2108 are activated when more than approximately 16
cartons are in the associated guideways. It is to be under-
stood, however, that the positions of the photoelectric
cells and light sources may be changed so as to accumulate
a greater or lesser number of cartons if desired.

FILLING SECTION CONVEYOR AND CARTON
SIZE ADJUSTMENT

As mentioned previously, the filling section 54 (FIG.
1) is operated independently of the forming section 52 and
independent of the accumulating section 56. The filling
section 54 is provided with its own drive, which is inde-
pendent of the drive for the forming section 52 and of
the accumulating section 56, and if desired, may be
operated when the operative components of the drive sec-
tion and the accumulator conveyors 62 and 64 are not in
motion provided a sufficient number of cartons are present
in the accumulator guideways 66.

All of the components of the filling section 54 (FIGS.
91, 92 and 93) are carried by a stationary frame 1132
having feet 1133 which may be adjusted to maintain the
stationary frame 1132 in a horizontal plane. The sta-
tionary frame 1132 is attached to the frame 160 (FIG.
13) of the forming section 52 by the aforementioned
adjustable links 159,

In order to accommodate all four sizes of cartons, a
vertically adjustable frame 1137 is mounted on four screw
jacks 1138, 1139, 1146 and 1141 of standard well-known
design. Each screw jack includes a housing 1142, which
housing is rigidly secured to the stationary frame 1132,
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and a vertically movable shaft 1143 which is actuated
upon rotation of a horizontal shaft 1144 journalled in
and extending outwardly from both sides of the housing
1142. The upper end of each vertical shaft 1143 is con-
nected to the adjustable frame 1137, and accordingly,
vertical movement of the shafts 1143 will cause the ad-
justable frame 1137 to move vertically.

As shown in FIGURE 91, an air motor 1145 is sup-
ported by the statiopary frame 1132 and is connected
by a flexible coupling 1146 to the input shaft of a right-
angle gear box 1147, The output shafts 1148 and 1149
of the gear box 1147 are connected by flexible couplings
1151, cooperating line shafts 1152, and right angle gear
boxes 1153 to the horizontal shafts 1144 of each screw
jack 1138, 1139, 1140 and 1141 thereby assuring that the
movable frame 1137 will be maintained horizontal dur-
ing actuation of the jacks.

For accurately determining the amount of movement
imparted to the adjustable frame 1137, the horizontal
shaft 1144 of the gear box 1141 (FIG. 92) is connected
to a gear box 1156 which is, in turn, comnected to a
counter 1157 that is calibrated to measure the vertical
movement of the adjustable frame 1137 in thousandths
of an inch.

As will be described in more detail hereinafter, the
stationary frame 1132 has bolted thereto stationary col-
umns 1171, 1172, 1173, 1174, 1175, 1176 and 1177 which
define the vertical axes of rotation for the crimping tur-
et 98, the top forming turret 100, the no-carton no-fill
turret 102, the filling turret 104, the top heating turret 106,
the top sealing turret 108, and the marking turret 110
respectively. Tubular turret drive columns 1179, 1181,
1182, 1183, 1184, 1186 and 1187 are journalled about
stationary columns 1171, 1172, 1173, 1174, 1175, 1176,
and 1177, respectively, and turret drive sprockets 1188,
1189, 1191, 1192, 1193, 1194, and 1196 are connected to
the tubular turret drive columns 1171, 1172, 1173, 1174,
1175, 1176 and 1177, respectively, for rotation therewith
but are mounted for vertical sliding movement relative to
the associated tubular columns. Additionally, each turret
drive sprocket is connected to the adjustable frame 1137
for rotation relative thereto and for vertical movement
therewith.

A carton transport conveyor chain 1261 (FIGS. 91 and
94) of carton transport conveyor 68 (FIGS. 1 and 2) is
trained around the sprocket 1188, 1189, 1191, 1192, 1193,
1194 and 1196. The transport conveyor chain is also
trained around an idler sprocket 1202 that is journalled
on a shaft 1203 secured to the adjustable frame 1137,
around a drive sprocket 1204 for the discharge convey-
or 112, and around a take-up sprocket 1206. The dis-
charge conveyor drive sprocket 1204 is keyed to a shaft
1207 journalled on the adjustable frame, while the take-
up sprocket 1286 is journalled on one end of a bell
crank 1209. The bell crank 1209 is journalled on the
adjustable frame and has its other end pivotally con-
nected to one end of a link 1211. The other end of the
link is slidably received in a boss 1212 and is held in
adjusted position by lock nuts 1213 and a spring 1214.

A drive train 1216 for the filling section 54 (FIGS. 91
92 and 93) is mounted on a downwardly projecting plat-
form 1217 of the movable frame 1137. The drive train
comprises a motor 4M which includes a magnetic brake
for instant stopping when de-energized and has a fluid
coupling 1219 secured to its output shaft 1221 to start
the conveyor chain 1201 smoothly upon energization of
the motor 4M. The fluid coupling 1219 may be a Number
6D Dodge Flexidyne drive as disclosed in Manual
X693FE and as manufactured by Dodge Manufacturing
Corporation, Mishaweka, Ind. A drive pulley 1222
keyed vo the output of the fluid coupling 1219 is con-
nected by V-belts 1223 to drive pulleys 1224 of a variable
speed driving unit 1226. The variable speed driving unit
1226 includes a drive pulley 1227, a driven pulley 1228,
a drive belt 1229 and a hand wheel 1231 for varying
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the pitch diameter of the pulleys 1227 and 1228. The vari-
able drive unit 1226 may be of the type manufactured
by Reliance Electric and Engineering Co., Reeves Pulley
Division, Columbus, Ind. The pulley 1228 is connected
to the input shaft 1232 of a gear box 1233 which has
a drive sprocket 1234 keyed on its vertically extending
output shaft 1235. A drive chain 1236 is trained around
the sprocket 1234, around a sprocket 1237 rigidly con-
nected to and of the same diameter as the sprocket 1194,
and around a take-up sprocket 1238, The take-up sprocket
is journalled on a shaft 1239 which is supported by the
movable frame 1137 and is held in adjusted position by
a line 1241 connected to an apertured boss 1242 of the
frame 1137. During normal operation, the drive train
continuously drives the transport conveyor chain 1201
and the several turrets of the filling section which are
driven thereby. .

As indicated in FIGURE 94, the carton transport con-
veyor chain 1201 is of double chain construction and
has a plurality of carton carries 1246 secured thereto.
Fach carrier 1246 includes a floor plate 1247 having three
upstanding walls 1248, 1249 and 1251 formed integrally
therewith. A strap 1252 is welded to the walls to strength-
en the same.

It will be apparent that the only adjustment necessary
to adapt the wet or filling section 54 to handle the four
different carton sizes is to move the movable frame 1137
and the transport conveyor 68 (FIGS. 1 and 2) as a
unit to an appropriate height wherein the floor 1247 of
each carrier 1246 will support the top closure of the
associated carton at the proper elevation. Thus, the top
closures of all sizes of cartons are maintained at the
same elevation when being operated upon by the several
componnts of the filling section 54.

CARTON FEED MECHANISM

After the bottom closures BC of the cartons C (FIG.
1) have been sealed and the cartons have been stacked
in the two accumulator guideways 66 at station S13, the
lowermost carton in each guideway is pushed by the
carton feed mechanism 96 (FIGS. 95 to 99) at station
S14 out of the associated guideway 66. At this time, the
carton is deflected from a horizontal to a vertical position
and is then pivoted 90° about its longitudinal axis and
is pushed into pickup positions above the path of move-
ment of the carriers 1246 of the continuously driven trans-
port conveyor chain 1201 while the carriers are being
moved around the crimping turret 98 at the crimping
station S15 (FIGS. 95-107).

The carton feed mechanism 96 (FIGS. 95 and 96) at
station S14 includes a pair of carton deflecting chutes
1263 and 1264 each of which is associated with one of
the accumulator guideways 66. Each chute comprises a
substantially horizontal floor plate 1266 disposed below
the associated guideway 66 which acts as a support Yor
the column of cartons in the guideway 66 and is formed
integrally with a vertically extending rear wall 1267. A
similar vertically extending front wall 1268 is connected
to the rear wall 1267 by a vertical side wall 1269 and
a curved side wall 1271. The four walls cooperate to
define a carton deflecting passageway 1272 which guides
the carton as it slides down the curved wall 1271 to a
vertical position with its top closure TC uppermost.

The chutes 1263 and 1264 are bolted to straps 1273
and 1274 which, in turn, are bolted to a bracket 1276.
The bracket 1276 is bolted to the frame 937 of the ac-
cumulator 65 as illustrated in FIGURE 82.

In order to deflect cartons into the deflecting passage-
ways 1272 of the chute 1263 and 1264, carton pushers
1277 and 1278 are provided for pushing the lowermost
carton in the associated guideways 66 off the floor plate
1266 and into the passageways 1272 of the chutes 1263
and 1264, respectively. Each carton pusher 1277 and
1278 comprises a bell crank 1279 pivoted on a shaft 1281
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secured to the bracket 1276 and held from axial move-
ment by collars 1282. A pusher foot 1283 is bolted to
the upper end of each bell crank 1279, and downwardly
extending links 1284 and 1286 are pivotally connected
to the other end of the bell crank 1279 of pushers 1277
and 1278, respectively.

The fower ends of the links 1284 and 1286 are slid-
ebly received in a block 1287 (FIGS. 95 and 97) that
is pivoted in the yoke 1288 formed on one end of an
actuating lever 1289 that is pivoted at its other end about
2 bolt 1291 (FIG. 95) which is connected to a bracket
1292 secured to the stationary frame 1132. Compression
tprings 1293 are disposed around the links 1284 and 1286
and between the block 1287 and collars 1294 keyed to
the links 1284 and 1286. Thus, upward movement of
the block 1287 will normally cause both pushers 1277 and
1278 to deflect cartons into the associated chutes 1263
und 1264. The block 1287 is vertically reciprocated in
timed relation with the movement of the transport con-
veyor chain 1201 by a cam 1296 which is splined on the
lower end of a vertical camshaft 1297 for rotation there-
with and for vertical movement relative thereto. The cam
1296 is held from vertical movement between an upper
horizontal portion 1298 and a lower horizontal portion
1299 of the bracket 1292. A cam follower 13061 journalled
on the lever ‘1289 engages a cam groove 1302 in the cam
1296 to cause vertical reciprocation of the block 1287.

A feature of the invention is to provide means for de-
activating one or both of the pushers 1277 and 1278 in
the event the supply of cartons in one or both of the
associated accumulator guideways 66 (FIG. 82) is low
as determined by the aforementioned photoelectric cells
1111. If the supply of cartons is low in only one of the
guideways 66, it will be understood that the pusher asso-
ciated therewith will be inactivated while the other
pusher operates in a normal manner.

As best shown in FIGURES 95 and 96, bolts 1303 and
1304 extend through the lower ends of the links 1284
and 1286, respectively, in positions to be engaged by
hooking notches 1306. The notches 1306 are formed in
the upper ends of spaced latching arms 1307 and 1308
of bellcranks 1309 and 1311, respectively. The bellcranks
are journalled on a shaft 1312 that is secured to the lower
portion 1299 of the bracket 1292, The bellcrank 1309 is
pivotally connected to the actuating element 1313 of a
solenoid 1314, which solenoid during normal operation
is energized to hold the latching arms 1307 out of en-
gagement with the bolts 1303 as indicated in FIGURE
95. Similarly, the bellcrank 1311 is pivotally connected
to the actuating element 1316 of a solenoid 1317 which
is energized to hold the latching arms 1308 out of engage-
ment with the bolt 1304 during normal operation of the
machine. A normally open cam switch 5CS (FIGS. 84
and 95) is held closed, and a normally closed cam switch
6CS is held open by a switch actuating element 1320 that
is bolted to the block 1287 when the parts are in the
retracted position indicated in FIGURE 95.

When the supply of cartons is low in one of the ac-
cumulator guideways 66, for example, the guideway as-
sociated with the pusher 1277, the solenoid 1314 will be
de-energized causing the latching arms 1307 to engage
the bolt 1303 and prevent the link 1284 from moving
upwardly thereby de-activating the pusher 1277. It will
be appreciated that the spring 1293 will yield to permit
the block 1297 to be reciprocated in the usual manner
by the cam 1296 thereby causing the pusher 1278 to
operate in the normal manner while pusher 1277 is held
from movement by the latching arms 1307.

The camshaft 1297 is rotatably journalled in bearings
1318 and 1319 (FIG. 96) in horizontal members 1321
and 1322, respectively, of a vertically movable feed mech-
anism sub-frame 1324, The upper end of the shaft 1297
is threaded and is held from vertical movement relative
to the frame 1324 by a nut 1326 and cooperating thrust
washer 1327. The sub-frame 1324 is of generally rec-

15

20

30

40

45

50

60

70

49

tangular configuration and includes vertical side members
1328 and 1329 bolted to the horizontal members 1321
and 1322 as indicated in FIGURES 95 and 96. The lower
horizontal member 1322 is bolted to webs 1331 and 1332
which are integral with and project rearwardly from the
movable frame 1137. Accordingly, the sub-frame 1324
and the components thereon are moved vertically with the
movable frame 1137 when height adjustments are made
to adapt the machine to handle different size cartons.

The sub-frame 1324 has hubs 1334 and 1336 formed
thereon which receive vertically extending pivot shafts
1337 and 1338, respectively. The shafts are each held
from vertical movement with the sub-frame 1324 by
arcuate fingers 1339 (FIG. 95) which are slidably re-
ceived in an annular groove 1342 in the lower portions
of each shaft 1337 and 1338. The fingers 1339, only those
associated with pivot shaft 1337 being shown in FIGURE
95, are bolted against a ring 1343, which ring rotatably
receives the end of the shaft 1337 and is bolted to the
lower horizontal portion 1299 of the bracket 1292,

The cam shaft 1297 is continuously driven from a gear
1346 which is secured to the previously described turret
drive sprocket 1188 and meshes with a -gear 1347 (FIG.
97) keyed to the camshaft 1297. The gear ratio is such as
to cause the camshaft 1297 to rotate three times during
each rotation of the turret 98.

When the cartons gravitate from the lower ends of
the chutes 1263 and 1264 in an upstanding position with
their bottom closures lowermost, they are guided onto a
deadplate 1348 (FIGS. 96 and 98) by angle guides 1349
and 1351, respectively, A film of water is directed onto
the deadplate 1348 through holes 1352 and 1353 therein
so as to cushion the cartons as they drop from the chutes
1263 and 1264. Carton guiding plates 1354 and 1356 are
mounted on the deadplate 1348 and are secured, with the
deadplate and with the angle guides, to the upper portion
of the sub-frame 1324 by bolts.

As best shown in FIGURES 98, the deadplate 1348
is disposed above the carton transport conveyor chain
1201 and carriers 1246 thereon and terminates in an
arcuate edge 1357 which is concentric with the axis of
the turret 98. The guiding plate 1354 includes an arcuate
carton guiding surface 1358 which aids in guiding cartons
received from the chute 1263 into a first pickup position
1359 above the path of movement of the carriers 1246.
Similarly, the guiding plate 1356 includes an arcuate
guiding surface 1361 which guides the cartons received
from the chute 1264 into a second pickup position 1362
above the path of movement of the carriers 1246.

As best illustrated in FIGURES 96, 98 and 99, the
cartons which gravitate onto the dead plate 1348 from
the chute 1263 are moved into the first pickup position
1359 and at the same time pivoted 90° about their longi-
tudinal axes, by an upper transfer arm 1363 and a lower
transfer arm 1364. The upper arm is rigidly secured to
the pivot shaft 1337 and has a generally U-shaped carton
engaging pocket 1366 on its free end. The lower arm
1364 (FIGS. 96 and 98) is rigidly clamped to a sleeve
1367 which is connected to the shaft 1337 for rotation
therewith by an elongated key 1368 (FIG. 97) bolted
to the shaft 1337. The key 1368 is slidably received in
a keyway formed in the sleeve 1367 so that the lower
arm 1364 will move vertically with the adjustable frame
1137 when the frame is raised or lowered to accom-
modate different size cartons.

Similarly, the cartons from the chute 1264 are moved
into the second pick-up position 1362 while being pivoted
90° by an upper transfer arm 1369 and a lower transfer
arm 1371. The upper transfer arm 1369 is rigidly secured
to the pivot shaft 1338 while the lower arm 1371 is
clamped on a sleeve 1372 which is connected to the
shaft 1338 by a key 1373 (FIG. 97) which is slidably
received in a keyway in the sleeve. Thus, the sleeve 1372
will rotate with the shaft 1338 but the sleeve 1372 will
reciprocate vertically relative to the shafi. The upper
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arm 1369 has a U-shaped carton engaging pocket 1374
in its free end, and the lower arm 1371 has a similarly
shaped pocket 1376 on its free end.

A cam 1377 having a cam groove 1378 (FIG. 97)
therein is secured to the end shaft 1297 for the purpose
of actuating the pivot shafts 1337 and 1338, A lever 1379
is pivoted about a bolt 1381 which is secured to the sub-
frame 1324 and has a cam follower 1382 journalled there-
on and received in the cam groove 1378. A link 1383 is
pivotally connected between one end of the lever 1379
and the free end of a crank arm 1384 which is rigidly
secured to the sleeve 1367. The other end of the lever
1379 is pivotally connected by a link 13864 to a gear
segment 1386 which is pivoted on a bolt 1387 secured
to the sub-frame 1324. The gear segment 1386 is in mat-
ing engagement with a second gear segment 1388.that is
rigidly secured to sleeve 1372. Thus, rotation of the cam
shaft 1297 causes the transfer arms 1363, 1364 and 1369,
1371 to pivot from the phantom line position shown in
FIGURE 99 to the solid line positions three times for
each revolution of the turret 98.

It will be appreciated that the cartons are moved quite
rapidly by the arms 1363, 1364 and 1369, 1371 into the
first pickup station 1359 and the second pickup position
1382, respectively. Accordingly, a plurality of upper
stop plates 1391 (FIG. 99) and lower stop plates 1392
(FIG. 98) are mounted on the crimping turret 98 for rota-
tion therewith. The timing of the transfer arms is such
that the stop plates 1391 and 1392 will terminates the
movement of the cartons when they are moved into the
carton pickup positions 1359 and 1362 by the transfer
arms, said arms thereafter being returned to the inactive
position shown in phantom in FIGURE 99.

From the foregoing it will be apparent that the two
columns of cartons are transferred from the accumula-
tor guideways 66 by the feed mechanism 96 into the
pickup positions 1359 and 1362 (FIG. 99) for subse-
quent acceptance in a single row by the crimping turret
98 at station S15 of the filling section 54 which handles
the cartons at the rate of approximately 120 cartons per
minute as compared to a rate of approximately 60 car-
tons per minute for each of the two rows handled by the
several components of the forming section 52 and the ac-
cumulating section 56. Thus, the cartons discharged from
each accumulator guideway 66 will be loaded into alier-
nate carriers 1246 of the transport conveyor chain 1201.

CRIMPING TURRET

After the cartons have been moved into the pickup
positions 1359 and 1362 (FIG. 99), they are engaged by
the continuously rotating crimping turret 98 at station
S15 and are slid off the dead plate 1348 for acceptance
by the carriers 1246 therebelow. Upon being received in
the carriers, one of a plurality of crimping heads 1396
bends the top closure tabs 146 and 147 (FIG. 104) of
each carton outwardly with sufficient force to tear short
portions of the top closure flaps 139 and 141 at points
1397. It has been discovered that the cartons are pro-
vided with a better seal at points 1397 if the carton is
slightly torn, rather than cut, in these areas. The frayed
fibers resulting from a tear receive the heated polyethylene
much better than do the surfaces of a clean cut, and ac-
cordingly, provides a better seal.

The crimping turret 98 (FIGS. 99 and 100) includes
the aforementioned stationary column 1171 which is bolted
to the stationary frame 1132, the tubular turret drive col-
umn 1179 journalled on the stationary column 1171, and
the drive sprocket 1188, The drive sprocket 1188, a splash
apron 1398 (FIG. 100) and the hub 1399 of the gear
1346 are bolted to a drive hub 1401 which is slidably re-
ceived on the rotatable tubular column 1179. The hub
1401 is supported on the adjustable frame 1137 for move-
ment therewith by an annular support 1402 which is
bolted to the adjustable frame 1137 and has the tubular
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column 1179 projecting upwardly therethrough. A pair
of mating thrust bearings 1403 and 1404 are connected
to a drive hub flange 1406 on the lower end of the hub
1401 and to the annular support 1402, respectively, there-
by permitting rotation of the hub 1401 relative to the an-
nular support 1402. An S-shaped bracket 1407 bolted to
the support 1402 and projecting over the hub flange 1406
prevents undue separation from occurring between the
thrust bearings 1403 and 1404.

A tool supporting hub 14608 is bolted to the upper end
of the turret drive column 1179 and has an upwardly
projecting neck 1409 rotatably received about a reduced
diameter portion 1411 of the stationary column 1171. A
vertically extending drive post 1412 is bolted to the drive
hub 1401 and projects upwardly through a suitably bushed
drive block 1413 that is rigid with the tool supporting
hub 1408. It will be recognized that the drive post 1412
transmits rotary motion from the drive hub 1491 to the
tool supporting hub 1408 yet permits vertical motion of
the drive hub 1401 and associated parts relative to the
tool supporting hub 1408.

A non-rotatable cam supporting hub 1416 is keyed to
the reduced diameter portion 1411 of the stationary col-
umn 1171 and has a threaded counterbore in its upper
end which receives the threaded body 1417 of a height
adjustment bushing 1418. The bushing 1418 includes a
small diameter bore 1419 journalled on a small diameter
portion 1421 of the stationary column 1171, and a large
diameter bore 1422 journalled on the portion 1411 of the
shaft. A handle 1423 screwed into the bushing 1418 pro-
vides means for rotating the bushing and thereby raising
or lowering the cam supporting hub 1416 to the desired
elevation. The cam supporting hub 1416 is locked at the
desired elevation by a threaded collar 1424 which is
screwed into the small diameter portion 1421 of the sta-
tionary column 1171. A handle 1426 is screwed into the
collar 1424 to provide means for readily locking the col-
lar 1424 against the bushing 1418.

An annular cam 1427 is bolted to the cam supporting
hub 1416 and includes a lower continuous annular verti-
cal adjustment track 1428 for controlling the upward verti-
cal movement of the crimping heads 1326, and an upper
vertical adjustment arcuate track segment 1429, for assur-
ing downward movement of the crimping heads 1396 at
the appropriate time. A pickup finger cam segment 1431
is bolted to the lower end of the annular cam 1427 as il-
lustrated in FIGURES 100 and 101.

As indicated in FIGURES 99, 100 and 101, the crimp-
ing turret 98 includes six evenly spaced identical carton
pickup finger assemblies 1434 which are associated with
six identical crimping head assemblies 1436. Since each
assembly 1434 and 1436 are identical to the other five
assemblies on the turret, only one of the carton pickup
finger assemblies 1434 and one of the crimping head as-
semblies 1436 will be described in detail.

Fach carton pickup finger assembly 1434 comprises an
upper finger 1437 (FIG. 100) and a lower finger 1438.
The upper finger 1437 is rigidly connected to the lower
end of a vertical pivot shaft 1439 which is journalled in
the tool supporting hub 1408 and has an actuating lever
1441 keyed to its upper end. The actuating lever 1441
has a cam follower 1442 journalied on its free end and
arranged to ride along the camming surface 1443 of the
cam segment 1431 as illustrated in FIGURE 101. The
shaft 1439 is pivotally urged in a counterclockwise direc-
tion (FIG. 101) by compression springs 1444 which are
disposed between a boss 1446 formed on the lever 1441
and a boss 1447 formed on the tool support hub 1408.
The maximum extent of counterclockwise pivotal move-
ment of the shaft 1439 is limited by abutment of the boss
1446 against a cap screw 1448 which is locked in ad-
justed position on the crimping head sub-frame 1449 by
a nut 1451,

The lower finger 1438 is pivotally mounted on a cap
screw 1452 (FIG. 100) which is screwed into the drive
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hub 1401 and is concentric with the shaft 1439. The up-
per finger 1437 and lower finger 1438 are interconnected
by a vertically extending rod 1453 which is rigidly se-
cured to the lower finger 1438 and is slidably received in
the upper finger 1437. Thus, the pivotal movement im-
parted to the upper finger 1437 by the cam segment 1431
will also be imparted to the lower finger 1438 through
the rod 1453. Also, the rod may slide vertically relative
to the upper finger 1437 when the frame 1137 is raised
or lowered to accommodate the several sizes of cartons.

As will be apparent from FIG. 101, the cap screw 1448
associated with each pickup finger assembly 1434 is locked
in a position which will maintain carton engaging surfaces
of the upper finger 1437 (FIG. 99) and lower finger 1438
in a vertical plane parallel with the trailing wall of the
carrier 1246 disposed therebelow. The fingers remain in
this plane until they have contacted and moved the associ-
ated carton out of the pickup positions 1359 and 1362 and
have moved the carton off the dead plate 1348 for accept-
ance by the carrier 1246 positioned therebelow.

‘When the cartons are being moved by the pickup fingers
1437 and 1438 off the plate 1348 (FIG. 99), arcuate guid-
ing surfaces 1456 and 1457 of the guide plates 1354 and
1356 respectively, aid in assuring that the cartons move
along the desired curved path by preventing outward
movement of the cartons radially of the turret 98. The
aforementioned upper stop plates 1391 and the lower stop
plates 1392 prevent radial inward movement of the cartons
during movement of the cartons in an arcuate path off
the dead plate 1348. The upper stop plates 1391 are formed
as flanges on the lower ends of brackets 1458 (FIG. 95)
that are bolted to the tool supporting hub 1468. The lower
stop plates 1392 are connected to an annular ring 1459
(FIG. 100) by bolts 1461 and cooperating spacers 1462.
The ring 1459 is connected to the drive hub 1401 by cap
screws 1452,

After moving the cartons off the end of the dead plate
1348 and into the carrier positioned therebelow, the cam
segment 1431 (FIG. 101) engages the cam follower 1442
causing the fingers 1437 and 1438 to pivot rearwardly
away from the carton and to remain in this position until
the carton has been advanced out of the crimping turret
98 by the transport conveyor 1201.

Each crimping head assembly 1436 includes the sub-
frame 1449 (FIGS. 95, 100 and 102) which is bolted to
the tool supporting hubs 1408. The frame 1449 includes
upper and lower hubs 1463 which slidably receive a tubu-
lar crimping head supporting shaft 1464. One of the crimp-
ing heads 1396 is rigidly secured to the tubular shaft 1464
by an elongated rod 1467 that is screwed into the crimp-
ing head 1396 and is clamped against the shaft 1464 by a
nut 1468 (FIG. 102) on the upper end of the rod 1467.
A split block 1469 is rigidly clamped on the shaft 1464 and
has a first cam follower 1471 journalled thereon. The first
cam follower 1471 is rotatably received in a vertical chan-
nel cam track 1472 defined by parallel bars 1473 and 1474
bolted to the sub-frame 1449 and positively prevents rota-
tion of the shaft 1464 and crimping head 1396 relative to
the sub-frame 1449.

In order to vertically reciprocate the crimping head
13926 in timed relation with the rotation of the turret 98,
a second cam follower 1476 (FIGS. 95 and 100) is jour-
nalled on the split block 1469 and rides along the cam
track 1428. It will be appreciated that the upper cam track
segment 1429 also engages the cam follower 1476 in order
to assure positive downward movement of the crimping
head 1396 during the crimping stroke.

The crimping head 1396 (FIGS. 103, 104 and 105)
comprises a body 1478 of generally rectangular shape
having chamfered corners 1479 which slidably engages the
inner corners of the top closure TC of the carton C. The
lower portion of the body 1478 is defined by four in-
wardly sloping walls 1481 which aid in guiding the body
1478 into the top closure TC. Elongated slots 1482 are
formed in opposite sides of the body in order to permit air
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to escape from the carton as the body is inserted therein.
As best shown in FIGURE 104, tab deflecting shoes
1483 and 1484 are bolted in vertical slots 1486 and 1487
formed in opposed side walls 1488 and 1489, respectively,
of the body 1478. The shoes 1483 rnd 1484 engage the
tabs 147 and 146, respectively, and defiect the tabs out-
wardly during downward movement of the crimping head
1396 into the carton C.

In order to sharply crimp the tabs as indicated in FIG-
URE 104, U-shaped gripping shoes 1491 are bolted to
the side walls 1488 and 1489 of the body 1478 and have
downwardly projecting fingers 1493 and 1494 disposed
closely adjacent the associated tab deflecting shoes 1483
and 1484. Each finger 1493 and 1494 has its lower end
formed as cams which are beveled upwardly and inwardly
to guide the associated top closure flaps 141 and 142
upwardly into slots 1496 defined by relieved portions in
each finger and the adjacent wall 1488 and 148% of the
body 1478. Thus, as the crimping head 1396 moves down-
wardly, the previously described points 1397 at the edges
of the score lines separating the tabs 146 and 147 and
their associated top closure flaps 139 and 141 are wedged
between the inwardly sloping cams 1495 of the fingers
1493 and 1494 and the outwardly sloping surfaces of the
associated tab deflecting shoes 1483, The tabs 146 and 147
are accordingly sharply crimped as indicated in FIGURE
104 and the carton material is slightly torn, rather than
cut, at points 1397 so as to more readily absorb the heated
polyethylene and provide a fluid-tight seal at these points.

As illustrated in FIGURES 106 and 107, each crimping
head 1396 is moved downwardly into the top closure TC
of the associated carton C before the carton has been
advanced off the discharge end of the dead plate 1348
by the carton pickup assembly 1434. After the carton has
moved off the dead plate 1348, the crimping head 1396
moves to its lowermost position thereby positively seat-
ing the carton into the carrier 1246 and simultaneously
performing the crimping operation.

TOP FORMING TURRET

After the cartons have been loaded into the carriers
1246 of the continuously driven carton transport conveyor
1201 at station S14 and have been crimped by the crimp-
ing heads 1396 of the crimping turret 98 at station S15,
they are advanced by the conveyor 1201 into the top
forming turret 160 (FIGS. 2 and 108-114) at station S16.
While in the top forming turret 100, one of a plurality of
conical anvils 1561 is inserted into the top closure TC of
each carton C to provide a fulcrum at the horizontal score
lines 129 (FIG. 114) of the carton. A top forming head
1502 then engages the outside surfaces of the top closure
flaps to bend them inwardly about the score lines 129 to
the positions indicated in FIGURE 8 so as to better pre-
pare the top closure flaps for final forming duriag the
sealing operation.

The top forming turret 100 (FIG. 108) includes the
aforementioned stationary column 1172 which is bolted to
the stationary frame 1132, the tubular turret drive column
1181 which is journalled on the stationary column 1172,
and the drive sprocket 1189. The drive sprocket 118%
and a splash apron 1563 are bolted to a drive hub 1504
which is slidably received on the tubular column 1181.
The hub 1504 is supported on the adjustable frame 1137
for movement therewith by an annuiar support 1506
which is bolted to the adjustable frame 1£37 and has the
tubular column 1181 projecting upwardly therethrough.
A pair of mating thrust bearings 1507 and 1508 are con-
nected to a flange 1509 on the lower end of the drive hub
1504, and to the annular support 1506 thereby permitting
rotation of the hub 1504 relative to the annular support
1506. An S-shaped bracket 1511 bolted to the support
1506 and projecting over the flange 1509 prevents undue
separation from occurring between the thrust bearings
1507 and 1508.
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A tool supporting hub 1512 is bolted to the upper end
of the turrent drive column 1181 and has an upwardly
projecting neck 1513 rotatably received about a reduced
diameter portion 1514 of the stationary column 1172.
A vertically extending drive post 1515 is bolted to the
drive hub 1504 and’ projects upwardly through a suit-
ably bushed drive block 15124 that is rigidly secured to
the tool supporting hub 1512. It will be recognized that
the drive post 1515 transmits rotary motion from the
drive hub 1504 to the tool supporting hub 1512 yet per-
mits vertical motion of the drive hub 1504 and associ-
ated parts relative to the tool supporting hub 1512.

A non-rotatable cam supporting hub 1516 is keyed to
the reduced diameter portion 1514 of the stationary col-
umn 1172 and has a threaded counterbore in its upper
end which receives the threaded body 1517 of a height
adjustment bushing 1518. The bushing 1518 includes a
small diameter bore 1519 journalled on a small diameter
portion 1521 of the stationary column 1172, and a large
diameter bore 1522 journalled on the portion 1514 of
the shaft. A handle 1523 screwed into the bushing 1518
provides means for rotating the bushing and thereby
raising or lowering the cam supporting hub 1516 to the
desired elevation. The cam supporting hub 1516 is locked
at the desired elevation by a threaded collar 1524 which
is screwed into the small diameter portion 1521 of the
stationary column 1172. A handle 1526 is screwed into
the collar 1524 to provide means for readily locking the
collar 1524 against the bushing 1518.

An annular cam 1527 having a lower continuous an-
nular track 1528 and an upper track segment 1529 is
bolted to the cam supporting hub 1516 and causes ver-
tical reciprocation of the conical anvils 1501 and top
forming heads 1502 in timed relation with the movement
of the turret 100.

The top forming turret 100 comprises six forming head
assemblies 1531 (FIGS. 108 to 111) which are equally
spaced around the turret 100 and each of which includes
one of the conical anvils 1501 and one of the forming
heads 1502. Since all of the assemblies 1531 are iden-
tical, only one assembly will be described in detail.

Each forming head assembly 1531 (FIGS. 108 and
109) comprises a C-shaped sub-frame 1534 which is
bolted to the tool supporting hub 1512 and slidably re-
ceives a vertical extending, tubular shaft 1536 in an
upper hub 1537 and a lower hub 1538. A forming head
support plate 1539 of the forming head 1502 is welded
to the lower end of the shaft 1536 thereby supporting
the forming head for movement with the shaft. A ver-
tically extending anvil supporting rod 1541 is slidably
received in the tubular shaft 1536 and has the conical
anvil 1501 secured to its lower end. An abutment collar
1542 is clamped against the shoulder 1543 adjacent the
upper end of the rod 1541 by a nut 1544 screwed on the
rod. As indicated, in FIGURE 109, the abutment collar
1542 is normally supported on the upper end of the shaft
1536. The collar 1542 is also disposed in position to en-
gage the upper end of a stop screw 1546 which is screwed
into the upper hub 1537, and is locked in adjusted posi-
tion by a lock nut 1547.

In order to vertically reciprocate the shaft 1536 and
to prevent rotation of the same relative to the C-shaped
sub-frame 1534, a split block 1548 is clamped on the
tubular shaft 1536 and has cam followers 1549 (FIG.
109) and 1551 (FIG. 108) journalied threon and dis-
posed at 90° relative to each other. During rotation of
the forming turret 100, the cam follower 1551 rides along
the upper surface of the lower cam track 1528, and dur-
ing a portion of this travel rides along the lower sur-
face of the arcuate cam track segment 1529 thereby ver-
tically reciprocating the shaft 1536 and parts supported
thereby. The cam follower 1549 (FIG. 109) is received
in a vertical cam track 1552 defined by bars 1553 and
1554 bolted to the sub-frame 1534 and holds the shaft
1536 from rotation relative to the sub-frame.
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The conical anvil 1501 (FIGS. 109 to 113) comprises
a lower frusto-conical lead-in portion 1556 which aids
in guiding the anvil into the top closure TC of the car-
ton C being operated upon. The lead in portion 1556 is
connected at a circumferential fulcrum edge 1557 to an
upper frusto-conical back up portion 1558 which is se-
cured to the rod 1541. As indicated in FIGURES 110 and
111, when the conical anvil 1501 is in its active posi-
tion, the circumferential fulcrum edge 1557 is disposed
opposite the horizontal score line 129 formed on the
rectangular periphery of the carton. Since the anvil 1501
is circular in cross-section, and since the carton is square
in cross-section, it will be appreciated that there will
be little difficulty in inserting the anvil into the carton,
and that the circumferential fulcrum edge 1557 will en-
gage the carton only at the tangent points of the four
walls.

The top forming head 1502 (FIGS. 112 and 114) com-
prises the aforementioned forming head support plate
1539 which is welded to the tubular shaft 1536 and has a
plurality of cap screw receiving notches 1561 formed
around its outer periphery. A pair of complementary
flat guiding blocks 1562 and 1563 are-rigidly secured to
the plate 1539 by cap screws and serve to bend the flaps
142 and 143 inwardly. Each block includes a downwardly
and outwardly sloping flap engaging surface 1564 hav-
ing a lower flap bending portion 1566 which is directed
outwardly at a sharper angle than the surface 1564 to
provide a sharper bend at the carton score line 129.

Upper recesses 1567 in the shape of vertical cylindrical
segments are formed concentric with the tubular shaft
1536 in the adjacent surfaces of the blocks 1562 and
1563 and communicate with lower recesses 1568 in the
surfaces 1564 and 1566. Each recess 1568 is in the form
of a segment of a cone that is concentric with the axis of
the shaft 1536 and has a base of slightly larger diameter
than the diameter of the fulcrum edge 1557 of the coni-
cal anvil 1501, and has side walls that define a larger
angle relative to a horizontal reference plane than do
the walls of the back-up portion 1558 of the anvil 1501.
Accordingly, when the head 1502 and anvil 1501 are in
the active flap forming positions illustrated in FIGURE
113, substantially equal bending forces are applied to
the entire length of those score lines 129 which connect
the flaps 142 and 143 to the carton walls 124 and 122,
respectively. It will be appreciated that the additional
structural strength near the corners of the cartons is suffi-
cient to resist inward deflection of the carton body dur-
ing the forming operation, and that the presence of the
lower recesses 1568 prevents excessive bending forces
from being localized near the midpoint of the associated
score lines 129.

The blocks 1562 and 1563 also include side walls
1569 and 1571 having outwardly flaring lower end por-
tions 1572 and 1573 which engage the flaps 141 and 139,
respectively, and guides them into active carton forming
position. The inside corners 1574 (FIG. 114) defined be-
tween the walls 1569, 1571 and the surfaces 1564 and
1566 are relieved to prevent buildup of polyethylene.

In order to bend the flaps 139 and 141 (FIG. 8) in-
wardly about the score lines 129 and 148 (FIGS. 8 and
109) and to bend the tabs 146 and 147 outwardly, flap
forming blocks 1576 and 1577 (FIG. 112) are bolted
to the head supporting plate 1539. Each block includes
a pair of spaced, downwardly projecting fingers 1578 and
1579 which have flap contacting edges 1581 and 1582
which flare outwardly and downwardly as indicated in
FIGURE 112 and also flare outwardly and downwardly
as indicated in FIGURE 113. A tab deflector 1583 (FIG.
112) is bolted to each block 1576 and 1577 and each de-
flector is angled inwardly between the spaced fingers
1578 and 1579 to engage the associated tab 146 and 147
to bend the tab downwardly as indicated in FIGURE 1.

During operation of the top forming turret 106, the
cam tracks 1528 and 1529 reciprocate the conical anvil
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1501 and forming head 1502 between the positions illus-
trated in FIGURES 109, 110 and 111. The conical anvil
1501 is first guided into the carton by the lead-in portion
1556. The downward movement of the anvil 1561 is
stopped by engagement of the stop screw 1546 with the
abutment collar 1542 causing the fulcrum edge 1557 to
come to rest opposite the score lines 129 of the carton as
shown in FIGURE 110. The top forming head 1502 con-
tinues its downward movement causing the fingers 1578
and 1579 (FIGS. 112 and 113) to engage the flaps 139
and 141 and partially deflect them inwardly prior to
engagement of the surfaces 1564 and 1566 of the blocks
1562 and 1563 with the flaps 142 and 143 respectively.
Continued downward movement of the forming head
1502 causes the tab deflector 1583 to engage the tabs
146 and 147 and bend them outwardly as illustrated in
FIGURE 112, thereby causing the top closure flaps
to assume the positions illustrated in FIGURES 112 and
113. The forming head 1502 is then withdrawn from the
carton upon upward movement of the shaft 1536 fol-
lowed shortly thereafter by a withdrawal of a conical
anvil 1501 from within the carton upon engagement
of the collar 1542 (FIG. 110) with the upper end of the
tubular shaft 1536.

It will be appreciated that the preformed top closure
flaps will resist upward movement of the anvil 1501
when the anvil is being moved out of the carton. Ac-
cordingly, a plurality of leaf springs 1584, only one being
shown in FIGURE 108, are secured to the drive hub
1564. Each spring 1584 is disposed opposite one of the
carriers 1246 in position to close the open end thereof
and to engage the bottom portion of a carton in the
associated carrier 1246 to firmly clamp the carton against
the wall 1249 of the carrier. Thus, upward movement of
the anvil 1501 out of the carrier 1246 will not lift the
carton out of the carrier. As the transport conveyor chain
1201 moves the carriers 1246, with the cartons having
preformed top closures therein, away from the forming
turret at station S16, it will be apparent that the springs
1584, being carried by the turret 106, will be automati-
cally separated from the cartons and carriers.

NO-CARTON NO-FILL TURRET

After the top closure flaps of the cartons have been
preformed by the top forming turret 160 (FIG. 91) at
station S16, the transport conveyor chain 1261 advances
the cartons supported in the carriers 1246 around the
take-up sprocket 1206 and into the no-carton no-fill
turret 102 at station S17. The no-carton no-fill turret
102 detects the presence or absence of a carton in each
carrier 1246. If a carton is absent from a carrier 1246 a
cam follower 1591 (FIGS. 115 and 116) is held in an
active position in the path of movement in an actuating
wheel 1592 of the particular one of the plurality of
filling valves 105 of the filling turret 104 at station S18
associated with the empty carrier. If a carrier 1246
moving past the no-carton no-fill turret 104 has a carton
therein, the cam follower 1591 will be held away from
the path of movement of the actuating wheel 1592 of
the filling valve associated with that carrier.

The no-carton no-fill turret 102 (FIG. 116) includes
the aforementioned stationary column 1173 which is
bolted to the stationary frame 1132 and is formed by
an upper tube supporting portion 1594 which is press
fitted into a lower mounting portion 1596. The tubular
turret drive column 1182 is journalled on bearings 1597
and 1598 that are secured by lock nuts 1599 to a vertically
movable tubular column 1601 which is bolted to the
adjustable frame 1137. A lower splash apron 1602 is
bolted to the sprocket 1191 and the sprocket 1191 is
bolted to the rotary tubular turret drive 1182. An upper
splash apron 1603 is bolted to the upper end of the
tubular column 1691 thereby preventing the bearings
1597 and 1598 from becoming contaminated. A carton
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back-up ring 1604 is locked to the hub of the sprocket
1191 and has resilient O-rings 1606 fitted in annular
grooves in the periphery thereof and disposed in position
to close the open sides of the carrier 1246 and maintain
the cartons therein when the cartons are moving around
the turret 102.

As shown in FIGURES 116 and 117, a rotary cam
1667 is formed on the lower end of the rotary column
1182 and has three equally spaced lobes 1668 thereon
which project outwardly therefrom and are positioned to
engage a cam follower 1609. The cam follower 1609 is
journalied on one end of a bellcrank 1611 which is
pivoted on a capscrew 1612 that is screwed into a
bracket 1613 secured to the non-rotatable wvertically
movable column 1601 by capscrews 1614. The other
end of the bellcrank 1611 has a vertically extending boss
1616 pivotally connected thereto by a capscrew 1617
and has a spring guide rod 1618 rigidly secured thereto.
The other end of the rod 1618 is slidably received in a
boss 1619 which is pivotally mounted on the bracket 1613
by a capscrew 1621. A helical compression spring 1622
is disposed around the rod 1618 and is fitted between the
bosses 1616 and 1619 thereby urging the cam follower
1699 toward the cam 1607.

A vertically extending pivot shaft 1624 has a carton
sensing finger 1625 (FIGS. 115 and 116) secured to its
upper end which finger normally projects into the path
of movement of cartons C carried in the carrier 1246
therepast. If a carton is absent from the carrier 1246,
a locking lever 1626 that is clamped on the lower end
of the shaft 1624 will be maintained in the inactive posi-
tion shown in FIGURE 117 by a light tension spring
1627 connected between the lever 1626 and the bracket
1613. An abutment pin 1628 engages the lever 1626 to
limit the amount of clockwise movement permitted the
lever. If a carton is present in the carrier, the fingers 1625
will engage the carton shortly after the cam follower 1609
engages one of the lobes 1608.

Engagement of the cam follower 1609 with a lobe
1608 causes the bell crank 1611 to pivot in a counter-
clockwise direction (FIG. 117) thereby allowing the free
end of the locking lever 1626, upon engagement of the
sensing finger 1625, with the carton, to be pivoted
and held opposite a locking surface 1631 of the bell-
crank. After the cam follower 1609 has moved off the
lobe 1608, the locking surface 1631 of the bellcrank moves
into abutting engagement with the free end of the lock-
ing lever 1626 thereby holding the bellcrank 1611 in an
inactive position with the cam follower 1609 spaced
from the cam 1607 until after the carton has moved out
of engagement with the sensing finger 1625 and the next
adjacent cam lobe 1608 has engaged the cam follower
1609 thereby releasing the locking lever 1626 for re-
turn to the active position shown in FIGURE 117. In this
way, the no-carton no-fill turret is prepared for the next
carrier, empty or filled, moving therepast.

The aforementioned cam follower 1591 (FIGS. 115
and 116) is moved between an inactive position out of
the path of movement of the wheels 1592 when a carton
is present in the associated carrier 1246, to an active
position in the path of movement of the actuating wheels
1592 when an empty carrier passes the sensing finger
1625. In order to control the position of the cam fol-
lower 1591, one end of a connecting link 1632 (FIG.
117) is pivotally connected to the bell crank 1611 and
has its other end pivotally connected to a lever 1633
secured to the upper end of a pivot shaft 1634 which is
journalled in the bracket 1613 and in a hub 1636 (FIGS.
116 and 118) formed on one end of a lower bracket 1637
that is bolted to a stationary frame 1132 by bolts 1638,
The shaft 1634 is of two-piece extensible construction and
includes an upper section having a semi-cylindrical por-
tion 1639 which registers with the semi-cylindrical por-
tion 1641 of a lower section. A drive ring 1642 is welded
to the lower semi-cylindrical portion 1641 and slidably
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receives the upper semi-cylindrical portion 1639 thereby
permitting vertical adjustment of the frame 1137 rela-
tive to the stationary frame 1132 so as to handle all
four sizes of cartons upon selective adjustment of the
vertically moving frame 1137.

An actuating lever 1643 (FIG. 118) is secured to a
lower portion of the shaft 1634 and is pivotally connected
by a link 1644 to a lever 1645 which is secured to an
elongated shaft 1646 that extends through and is jour-
nalled in both the lower bracket 1637 and the tubular
columns of the no-carton no-fill turret 102, and projects
outwardly from the upper end of the columns. A lever
1647 is clamped to the upper end of the shaft 1646 and
has the cam follower 1591 journalled on the free end
thereof.

As indicated in FIGURE 91, the transport conveyor
1201 includes portions between the top forming turret
100 and the no-carton no-fill turret 102, and between
the no-carton no-fill turret 102 and the top heating turret
106 which are moving closely adjacent each other in
opposite directions. In order to positively prevent en-
gagement of a tilted carton with one moving in the
opposite direction relative thereto in these areas, a some-
what V-shaped carton guide 1648 (FIGS. 115 and 116)
is mounted on a bracket 1649 secured to the upper tube
1594 of the stationary column 1173. The carton guide
1648 is disposed at an elevation which will engage the
top closure of any carton which is improperly positioned
in the associated carrier. It will be understood that im-
properly positioned cartons moving around the no-carton
no-fill turret 102 will contact certain inside surfaces of
the guide 1648, while improperly positioned cartons mov-
ing out of the top forming turret 100 or into the top
heating turret 106 will contact certain outside portions
of the guide 1648.

FILLING TURRET

After the continuously moving transport conveyor
chain 1201 (FIGS. 115, 119A and 119B) has moved the
carrier 1246 and carton supported through the no-carton
no-fill turret 102 at station S17, the carriers 1246 ad-
vance the cartons into and through the filling turret 104
at station S18. While moving through the filling station
S18, each carton is filled by one of the eight identical
filling heads 105. If a carton C is not present in one
of the carriers 1246 passing through the filling station
S18, the sensing of such condition by the no-carton no-fill
turret 102 at station S17 will cause the cam follower 1591
of the mo-carton no-fill turret 102 to pivot the wheel
1592 through 90° thereby deactivating the particular filling
head 105 associated with the empty carrier prevemting
discharge therefrom.

As with the other turrets of the filling section 54, the
transport conveyor chain 1201 is vertically adjustable
to accommodate the four sizes of cartons. In addition to
the conveyor height adjustment, the filling turret 104
features an in-motion adjustment mechanism 1656
(FIGS. 119A and 119B) which may be adjusted while the
machine is in motion to increase or decrease the amount
of liquid entering the cartons so as to accurately comply
with minimum carton weight requirements.

Another feature of the filling turret 104 is that a clean-
in-place mechanism 1657 (FIG. 119B) is provided which
permits cleaning liquids and flushing liguids to be run
through the filling heads 105 in normal filling cycles so
as to clean all internal milk passages of the filling turret
104 without requiring that the filling heads 105 be dis-
assembled. When the clean-in-place operation is being
performed, the filling turret 104 is disconnected from the
drive for the other components of the filling section 54
and is operated through its normal filling cycles from a
separate drive source.

The filling turret 104 (FIGS. 119A and 119B) includes
the aforementioned stationary column 1174 which is
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bolted to the stationary frame 1132. The tubular turret
drive housing 1183 is journalled on the column 1174 by
bearings 1658 and 1659 and is held from vertical move-
ment relative to the column 1174 by lock nuts 1661
screwed on the column 1174. A drive hub 1662 is slidably
mounted on the drive housing 1183 for vertical move-
ment relative thereto. The drive sprocket 1192 is rotatably
received, but normally locked in driving engagement, in
an annular groove 1663 formed in the drive hub 1662 and
has its lower edge closed by a splash apron 1664 bolted
to the hub 1662. The hub 1662 is supported on the ad-
justable frame 1137 for movement therewith by an an-
nular support 1666 which is bolted to the adjustable
frame 1137 and has the tubular rotary column 1183 and
stationary column 1174 projecting upwardly therethrough.
A pair of mating thrust bearings 1667 and 1668 are con-
nected to a flange 1669 on the lower end of the drive
hub 1662 and to the annular support 1666, respectively,
thereby permitting rotation of the drive hub 1662 rela-
tive to the annular support 1666. An S-shaped bracket
1672 bolted to the support 1666 and projecting over a
flange 1669 prevents undue separation from occurring
between the thrust bearings 1667 and 1668.

A guide shaft support 1674 is bolted to the rotary
column 1183 and includes eight evenly spaced arms 1676
which project radially outward therefrom. The guide shaft
support 1674 also includes a pair of collars 1677 (only
one being shown in FIGURE 119B), each of which slid-
ably receives a drive and cam elevating post 168 secured
to the drive hub 1662. It will be noted that the drive posts
1678 transmit rotary motion from the hub 1662 yet
permits vertical movement of the hub 1662 relative to
the support 1674.

The lower ends of a plurality of pairs of vertically ex-
tending filling head guide shafts 1679 and 1681 are
secured in bases 1682 that are bolted to the free end of
the arms 1676 of the guide shaft support 1674. It will
be understood that eight bases 1682 and pairs of guide
shafts are provided, although only two bases and pairs
of shafts are illustrated in FIGURE 119A. The upper end
of each pair of guide shafts 1679 and 1681 are secured
to brackets 1683 (FIG. 119A) which are bolted to a
ring 1684 formed adjacent the outer periphery of a liquid
supply tank 1685. The liquid supply tank 1685 includes a
conical floor 1686 which has a bushing 1687 bolted to its
lower surface, which bushing is journalled on the re-
duced diameter upper end of the stationary column 1174.
Thus, it will be apparent that the pairs of guide shafts
1679 and 1681 and the tank 1685 rotate about the axis
of the stationary column 1174 and is held from vertical
movement relative thereto. Liquid, such as milk, is di-
rected into the tank 1685 through a conduit 1685A
which has a float controlled valve and liquid level indi-
cator FCV at its lower end to control the flow of liquid
into the tank 1685.

In order to prevent any tendency of the guide shafts
1679 and 1681 from shifting their vertical positions due
to the driving forces acting thereon, a stabilizing wheel
1688 is journalled on the stationary column 1174 near
the upper end thereof and has a plurality of radial arms
1689 projecting outwardly therefrom with a collar 1691
formed on the free end of each arm which slidably en-
gages associated ones of the guide shafts 1679. The
wheel 1688 includes a flange 1692 on the lower end of its
hub 1693, which flange rides on the nylon thrust bush-
ing 1694 that is supported by the flanged upper end of a
track supporting hub 1696. The hub 1696 is rigidly
secured to the stationary column by a pin 1697 and has
a split block 1698 at its lower end. A U-shaped retainer
1699 is bolted to the hub 1696 and includes an upper
portion which extends over the flange 1692 and prevents
separation of the flange from the thrust bushing 1694.

A stationary upper cam 1701, diagrammatically illus-
trated in FIGURE 1194, is bolted to the hub 1696 and
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includes an upper annular track 1702 and a lower annular
track 1703. A lower annular cam 1704 of multi-piece
adjustable construction is also diagrammatically illus-
trated in FIGURE 119A and has a stationary portion
1706 secured to the hub 1696 and an adjustable portion
1707 secured to the free end of a vertically movable cam
arm 1708 (FIG. 119B) that is held from rotation by a
collar 1709 integral therewith and slidably received on the

stationary column 1174. As will be described in more de- .

tail hereinafter, the adjustable cam arm 1708 is supported
by a non-rotatable hub 1710 that is slidably mounted on
the stationary column 1174. The hub 1710 has a flange
1711 which rests on a thrust bearing 1712 that is sup-
ported by a flange 1713 of a rotatable hub 1714 which
is slidably mounted on the stationary column 1174 and
includes a pair of radially extending arms 1716 and 1717
bolted to the upper end of the diametrically opposed
drive posts 1678, only one post being shown. Thus, up-
ward movement of the movable frame 1137 and con-
veyor 1201 will be transmitted to the drive posts 1678,
the hubs 1710 and 1714, and the adjustable cam track
supporting arm 1708 thereby moving the adjustable por-
tion 1707 of the cam 1708 vertically.

Since each of the eight filling valves 105 (FIGS. 122,
124) are identical, only one valve will be described in
detail. Each filling valve comprises a stationary ,open-
ended tubular cylinder 1721 having a flange 1722 on its
upper end bolted in fluid tight engagement to the ring
1684 of the tank 1685. The stationary cylinder 1721 is in
constant communication with a supply of liquid in the
tank 1685 through an opening 1723 in the ring 1684. The
upper flanged end 1724 of movable cylinder 1726 is
slidably received in the stationary cylinder 1721 and is
maintained in fluid tight engagement therewith by an
O-ring 1727 received in an annular groove in the flange
1724. The movable cylinder 1726 has a foot valve sup-
porting flange 1728 intermediate of its ends, and a filling
tube 1729 that is secured to and is concentric with the
upper portion of the movable cylinder 1726, The arm
1731 is secured to and projects radially outward from the
movable cylinder 1726 and has a cam follower 1732
journalled thereon which rides against the upper track
1705 of the adjustable cam 1704 thereby reciprocating the
movable cylinder and the filling tube 1729 vertically
during its movement around the cam 1704.

A foot valve 1733 at the lower end of the filling tube
1729 is secured to a U-shaped support strap 1734 having
a flange 1736 rigidly secured to its upper end. The foot
valve 1733 is normally held in closed position by com-
pression springs 1737 disposed between the flange 1736
and the heads of cap screws 1738, which cap screws ex-
tend through holes in the flange 1736 and are screwed
into the foot valve supporting flange 1728.

It will be noted that the foot valve 1733 may be
actuated by light pressure applied to the liquid within
the filling tube 1729, which pressure will overcome the
resilience of the springs 1737 to automatically open the
foot valve and discharge liquid from the tube. Con-
versely, if the pressure within the filling tube 1729 is
relatively low, the springs 1737 will automatically close
the foot valve preventing discharge of liquid therefrom.
A pressure operated filling valve of the type mentioned
above, and which may be substituted in the filling turret
104 for the piston type filler valve disclosed herein, is
disclosed in United States patent application to Gordon
et al. Ser. No. 429,741 which was filed Feb. 2, 1965 and
is titled Liquid Dispensing Apparatus, said Gordon ap-
plication issuing as Patent No. 3,295,722 on Jan. 3, 1967.

Although the foot valve 1733 may be pressure operated
as above described, in the preferred embodiment illus-
trated in FIGURES 121 and 122, the valve is actnated
by the cam track 1705z of the adjustable cam 1704 which
varies in elevation relative to the upper track 1705 along
a certain arcuate range thereof, te be described hereafter,
s0 as to operate the foot valve 1733. A cam follower
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1739 rides along the track 1705a and is journalled on one
end of a yoke 1741 (FIGS. 121 and 122) which is
pivotally connected by a pin 1742 to spaced ears 1743
projecting downwardly from the foot valve supporting
flange 1728. The forked end of the yoke 1741 is pivoted
on pins 1744 which are secured to and project outwardly
from the flange 1736. In order to prevent rotation of the
movable cylinder 1726 relative to the stationary cylinder
1721, a key 1746 (FIG. 121) is bolted to the inner surface
of the stationary cylinder 1721 and rides along a key-
way 1747 formed in the outer surface of the movable
cylinder 1726.

As best shown in FIGURE 121, a tubular piston 1751
is disposed within the upper end of the movable cylinder
1726 and includes a lower flange 1752 which is sealed by
an O-ring 1753 in its periphery to the internal surface of
the movable cylinder. The upper end of the tubular piston
1751 projects upwardly into the liquid in the tank 1685
and is provided with ports 1754 to permit the liquid to
enter and flow through the tubular piston.

An inlet valve 1756 is movable between positions which
will open or close the lower end of the tubular piston
1751. The inlet valve 1756 is mounted on a shaft 1757
which extends upwardly through the tubular piston 1751
and has a slotted, cylindrical connector 1758 on its upper
end which receives one end of an inlet valve actuating
lever 1759. A similar piston actuating lever 1761 has a
forked and slotted end 1762 which engages a pin 1763
extending through the upper end of the piston 1751.

The levers 1759 and 1761 project through an opening
1764 in the side wall 1766 of the tank 1685 and are piv-
oted on pins 1767 and 1768, respectively, which are se-
cured to the wall 1766 of the tank. A flexible diaphragm
1769 is bonded to the pins and to the levers 1759 and 1761
and is secured to the opening 1764 by a collar 1771 and
cap screws thereby sealing the opening. The outer ends
of the levers 1759 and 1761 are pivotally connected to
the upper ends of push rods 1773 and 1774, respectively,
by links 1776 and 1777, respectively.

In order to actuate the inlet valve 1756, the lower end
of the push rod 1773 is rigidly secured to a horizontal
arm 1778 of an upper carrier 1779 (FIGS. 120, 124 and
125) which is slidably mounted on the associated guide
shafts 1679 and 1681. A cam follower 1781 is journalled
on the upper carrier 1779 and rides along the upper track
1702 of the stationary cam 1701. The lower end of the
push rod 1774 is rigidly secured to a lower carrier 1782
which is slidably mounted on the guide shafts 1679 and
1681 and has a cam follower 1783 (FIGS. 123 and 125)
journalled thereon which rides along a lower track 1703
of the stationary cam 1701. The lower carrier 1782 in-
cludes a horizontal, generally L-shaped arm 1784 which
has a no-carton no-fill shaft 1785 journalled therein. The
aforementioned no-carton no-fill actuating wheel 1592 is
rigidly secured to the outer end of the shaft 1785 and in-
cludes a no-carton finger 1786 which normally projects
upwardly (FIGS. 120 and 125) and a return finger 1787
which is normally horizontal and projects rearwardly.
A collar 1788 is rigidly secured on the other end of the
shaft 1785 and has an inlet valve opening rod 1789 welded
to and projecting outwardly from the periphery thereof
in a direction opposite to that of the return finger 1787. A
cylinder locking finger 1791 (FIG. 125) is welded to the
free end of the collar 1788 and projects outwardly there-
from in a direction opposite to that of the no-carton
finger 1786.

If the no-carton no-fill turret 102 (FIG. 115 ) at station
S17 detects a carton in the carrier 1246 associated with
the filling valve 105, the cam follower 1591 will not be dis-
posed in position to engage the finger 1786 and accord-
ingly, the shaft 1785 will not be pivoted and the associ-
ated filling valve 105 will operate in the normal manner to
fill the carton. However, if the no-carton no-fill device
102 determines that a carton is not present in the carrier
1246 associated with the filling valve 105, the cam fol-
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lower 1591 will be moved in position to engage the no-
carton finger 1786 of the wheel 1592 thereby pivoting
the wheel and shaft 1785 through 90° in a counterclock-
wise direction as viewed in FIGURE 120. Such pivotal
movement will move the valve opening rod 1789 to a
vertical position as indicated in phantom lines in FIGURE
123 so that the upper end of the rod 1789 will move into
abutting engagement under the horizontal arm 1778 of the
upper carrier 1779 thereby preventing the downward mo-
tion of the upper carrier 1779 and closing the inlet valve
1756 while the empty carrier is disposed therebelow. Such
pivotal movement of the shaft 1785 will also swing the
cylinder locking fingers 1791 from a downward position
to a horizontal position into engagement with a shoe 1793
welded on the upper end of a locking lever 1794 that is
pivoted about a cap screw 1796 secured to the stationary
cylinder 1721. The locking lever 1794 includes a hook
1797 on its lower end. Pivotal movement of the finger
1791 against the shoe 1793 moves the lever 1794 from
the solid line position (FIG. 123) to the phantom line
position thereby moving the hook 1797 into locking en-
gagement with a pin 1798 welded to the movable cylinder
1726 holding the movable cylinder in its uppermost posi-
tion with the foot valve 1733 closed until the associated
empty carton carrier 1246 (FIG. 119B) has been moved
out of the filling turret 104,

The wheel 1592 and shaft 1785 are returned to the in-
active position shown in FIGURE 120 by engagement of
the return finger 1787 with a cam follower 1799 (FIG.
119A) which is journalled on a bracket 1801 secured to
a utility post 1802. The shaft 1785 is held in adjusted
position by a friction washer 1803 or the like disposed be-
tween the wheel 1592 and the L-shaped arms 1784. Al-
though the finger 1791 will slide vertically along the sur-
face of the shoe 1793 when a carton is absent from the
carrier below the valve 105, it will be understood that
the friction washer 1803 will prevent the shaft 1785
from pivoting until the return finger 1787 engages the
cam follower 1799.

As mentioned previously, the filling turret 104 (FIGS.
119A and 119B) selectively accommodates the four car-
ton sizes upon vertical movement of the adjustable frame
1137 and parts, including the movable cylinder 1726,
supported thereon to the proper elevation for the par-
ticular size of cartons being filled. In addition to the nor-
mal vertical movement of the parts supported by the
moveable frame 1137 when adjusting the machine to
handle different sizes of cartons, the previously mentioned
in-motion adjustment mechanism 1656 is provided to per-
mit small vertical adjustments of the lowermost position
of the movable cylinder 1726 thereby accurately con-
trolling the volume of liquid entering the carton being
filled.

In order to provide such vertical adjustment of the
movable cylinder 1726, the aforementioned cam 1704
(FIGS. 126, 127 and 128) includes the stationary portion
1706 and the adjustable portion 1707. The stationary por-
tion 1706 which is bolted to the track supporting hub
1696 (FIG. 126) has collars 1806 and 1808 formed
on opposite ends thereof. The collar 1806 registers with
a collar 1809 formed integrally on the upper end of an
arcuate cam segment 1811, which collar is pivotally
mounted on a bolt 1812. Similarly, a collar 1813 on the
upper end of an arcuate segment 1814 is pivotally mounted
on a bolt 1817 which is received in the collar 1808. A
lower arcuate segment 1818 of the adjustable cam por-
tion 1707 is bolted to the arm 1708 and has collars 1819
and 1821 formed on its ends. A collar 1822 on the lower
end of a segment 1823 is journalled on capscrews 1824
secured in the collar 1819, while a collar 1826 on a seg-
ment 1827 is journalled on a capscrew 1828 that is re-
reived in the collar 1821. The segment 1823 has a U-
shaped groove 1829 formed therein which registers with
a tongue 1831 on the segment 1811 to define a down-
wardly sloping portion of the cam 1704. Similarly,-a U-
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shaped groove 1832 (FIGS. 126 and 128) formed in the
segment 1827 slidably receives a tongue 1833 of the seg-
ment 1814. Thus, it will be apparent that vertical move-
ment of the adjustable frame 1137, and hence of the arm
1708, will cause the lower segment 1818 to move vertically
and will cause the pairs of segments 1811, 1823 and 1814,
1827 to pivot about the associated bolts and to telescope
relative to each other thereby defining the aforemen-
tioned annular upper track 1705 and annular lower track
1705a. Tongue and groove connections 1834 and curved
end portion 1835 (FIG. 127) are provided in the lower
track 1705« to permit vertical adjustment of the movable
section 1707. :

The in-motion adjustment mechanism 1656 (FIGS.
119A, 119B, 126, 129 and 130) comprises an air motor
1836 (FIG. 119B) which is secured to a bracket 1837 that
is bolted to the stationary column 1174. A vertically ex-
tending drive shaft 1839 is coupled to the air motor 1836
and to the input shaft of a right angle gear box 1841
(FIG. 126) that is secured to the track supporting hub
1696. The output shaft of the gear box 1841 is coupled
to a worm shaft 1842 which projects through openings in
the stationary column 1174 and in the hub 1696 and
has its free end journalled in an apertured ear 1843 bolted
to the hub 1696. A worm 1844 is keyed on the output
shaft 1842 and meshes with a worm gear 1846 that is
connected to a splined shaft 1847 for rotation therewith
and for vertical movement relative thereto. The splined
shaft 1847 is journalled in ears 1848 and 1849 of the hub
1696 with the worm gear 1846 being disposed between the
ears 1848 and 1849.

As best shown in FIGURE 129, the lower end of the
splined shaft 1847 is reduced in diameter and has a gear
1851, and flanged bushings 1852 and 1853 secured there-
to by a washer 1854 and a capscrew 1856. The bushings
1852 and 1853 are journalled in an ear 1857 projecting
outwardly from the-hub 1710, and the teeth 1858 of the
gear 1851 mesh with mating teeth 1859 formed in the
arm 1708. Thus, if it is determined that the cartons are
being excessively over-filled or under-filled, the air motor
1836 may be energized to drive the splined shaft 1847 in
the appropriate direction thereby causing the gear 1851
to raise or lower, depending upon the direction of rota-
tion of the shaft 1847, the arm 1708 and the adjustable
portion 1707 of the cam until the desired volume of liquid
is filled into the cartons moving through the filling sta-
tion S18.

In order to employ the clean-in-place mechanism 1657
to clean the internal passages of the filling turret 104, the
product being packaged is removed from the tank 1685
and a cleaning solvent is pumped into the tank. The filling
turret 104 is then disconnected from driving engagement
with the transport conveyor 1201 and the filling turret 104
is driven through the normal filling cycle until the pas-
sages are clean. The cleaning solvent is then removed
from the tank and replaced’ with water, and the filling
turret is again placed in operation and actuated through
its normal filling cycle so as to flush all traces of the
solvent from the filling turret 104 with the water.

As illustrated in FIGURES 131 and 132, the filling
turret sprocket 1192 is normally connected in driving en-
gagement to the drive hub 1662 by a latch finger 1861
which is disposed between ears 1862 and 1863 of the drive
hub 1662 and is pivotally supported by a pivot bolt 1864.
The pivot bolt 1864 is secured to collars 1866 and 1867
which are welded to studs 1868 secured to the sprocket
1192 by nuts 1869. A pin 1871 extends through aligned
holes in the latching finger 1861 and in the ears 1862
and 1863 and normally holds the latch finger 1861 in
driving position. The pin 1871 is retained in the position
shown in FIGURE 132 by a ball detent 1872 in the ear
1863 and cooperating groove 1873 in the pin 1871. When
it is desired to disconnect the sprocket 1192 from the
drive hub 1662 in order to operate the clean-in-place
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mechanism 1657, the pin 1871 is merely withdrawn from
the holes in the finger 1861 and ear 1862, the latch finger
1861 is pivoted downwardly about the pivot bolt 1864,
and the pin 1871 is reinserted into the holes in the ears
1862 and 1863.

After the sprocket 1192 has been disconnected from the
drive hub 1662 (FIG. 119B) the filling valves 105 (FIG.
119B) must first be locked in an elevated position and
thereafter the drive hub 1662 and conveyor 1201 must
be moved to its lowermost position so as to provide clear-
ance between the lower end of the filling valves 105 and
the carton carriers 1246. Accordingly, the movable frame
1137 is first elevated thereby lifting the hub 1710 up-
wardly from the position shown in FIGURE 129 to the
position shown in FIGURE 130. The operator then grips
the handle 1874 of a locking device 1876 and pulls it out-
wardly releasing a C-shaped clamp 1877 from locking en-
gagement with the flange 1711 of the hub 1710 and the
flange 1713 of the rotatable hub 1714 thereby permitting
the flanges 1711 and 1713 to be separated as indicated in
FIGURE 130.

The locking device 1876 includes a shouldered locking
shaft 1878 which is secured to the handle 1874 by a nut
1879 and has a large diameter latching head 1881 on its
free end. The shaft 1878 is slidably received in an aper-
tured boss 1882 formed on the hub 1710 and in a bushing
1883 secured in the boss, and is urged toward the sta-
tionary column 1174 by a spring 1884. After the C-shaped
clamp 1877 has released the flanges, the locking device
1876 is twisted 90° about the axis of the shaft 1878 per-
mitting the spring to move the head 1881 into a vertical
slot 1886 formed in the stationary column 1174. Thus,
when the movable frame 1137 is moved to its lowermost
position, the head 1881 will engage the lower end of the
vertical slot 1886 preventing the filling valves from mov-
ing downwardly and providing the requisite spacing be-
tween the carriers 1246 and the lower ends of the filling
valves 105.

With the filling valves 105 in their uppermost position
and with the conveyer 1201 lowered to its lowermost
position and disconnected from driving engagement with
the filling turret 104, an auxiliary clean-in-place drive
1891 (FIGS. 119B and 135) is placed in operation. The
clean-in-place drive 1891 comprises a gear motor 7M
which is mounted on a bracket 1893 that is bolted to
the stationary frame 1132. A double grooved drive pulley
1894 is keyed to the output shaft 1896 of the gear motor
7M and drives belts 1897 which are trained around the
drive pulley 1894 and around a double grooved driven
pulley 1898. The driven pulley is keyed to the lower
end of a stub shaft 1899 (FIG. 135) which is journalled
in a bracket 1901 secured to the frame 1132 and has a
clutch drive jaw 1902 of a clutch 1903 keyed to its upper
end. A driven clutch jaw 1904 having an annular groove
1904 near its upper end is mounted on the lower end of
a vertical shaft 1905 for rotation therewith but for axial
movement relative thereto. The shaft 1905 is journalled
in a collar 1906 of the bracket 1901 and in an apertured
bushing 1907 (FIG. 119B) formed on a bracket 1908
bolted to the stationary tubular column 1174. A spur
gear 1909 is keyed to the upper end of the shaft 1905
and meshes with a ring gear 1912 that is rigidly secured
to the tubular turret drive column 1183. Thus, when the
gear motor 7M is energized and the clutch 1903 is en-
gaged, the filling turret 104 will be driven through its
normal cycle of operation.

In order to éngage or disengage the clutch 1903 and
to deactivate the no-carton, no-fill turret 102 (FiG. 64)
at station S17, an elongated horizontally disposed clutch
actuating rod 1914 (FIG. 134) is slidably received in
collars 1916 that are secured to the bracket 1901 which
is bolted to the stationary frame 1132. The clutch actuat-
ing rod 1914 has an operator’s knob 1919 secured to one
end and a no-carton no-fill deactivating finger 1921
secured to the other end thereof. The rod is held from
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rotation by pins 1920 which are secured in the collars
1916 and are received in a keyway in the red 1914. When
the rod 1914 is in the clutch actuating position illustrated
in FIGURE 133, the finger 1921 engages the foot 1922°
formed on the previously described lever 1645 (FIGS.
118 and 133) of the no-carton no-fill turret 102 and pre-
vents movement of the cam follower 1591 (FIG. 115)
into position to engage the finger 1786 of the actuating
wheel 1592 thereby permitting the filling valve heads
105 to operate through their normal cycle even though no
cartons are present in the carriers 1246.

A spring 1923 is disposed between one of the collars
1916, which slidably supports the rod 1914, and a collar
1924 that is pinned to the rod thereby urging the finger
1921 away from the foot 1922. The clutch actuating rod
1914 is locked either in the active position shown in
FIGURE 133, wherein the clutch 1903 is engaged, or in
an inactive position by inserting a locking Iug 1926 into
slots 1927 and 1928, respectively, in the rod 1914. The
spring 1923 urges the lug 1926 against the face of a
bracket 1929 which is bolted to the stationary frame
1132.

The clutch 1903 is actuated upon reciprocation of the
rod 1914 by a clutch cam 1931 which is rigidly secured
to the rod 1914. The upper end of the body of the cam
1931 is slotted to receive the lower end of a push rod
1932 which has a pin 1933 extending transversely there-
through and slidably engaging sloping camming surfaces
1934 of grooves formed in spaced upstanding walls of
the cam 1931. The push rod 1932 is journalled in a bush-
ing 1937 secured to the bracket 1901 and has an
apertured boss 1938 formed on its upper end. A spring
1939 disposed between the bracket 1901 and boss 1938
normally urges the push rod 1932 upwardly. A yoke 1941
has one end pivotally connected to the boss and is pivoted
about a shaft 1942 supported by the bracket 1901. A pair
of cam followers 1944 journalled on the other end of the
yoke 1941 are slidably received in the groove 1904a of
the driven clutch jaw 1904 thereby permitting rotation
of the clutch jaw 1904 relative to the yoke 1941 and per-
mitting the yoke to move the jaw 1904 vertically between
the engaged and disengaged position in response to re-
ciprocation of the rod 1914.

Thus, when the rod 1914 is moved to the position
shown in solid lines FIGURE 133 and is locked therein
by the Iug 1926, the finger 1921 engages the foot 1645
deactivating the no-carton no-fill turret 102 and the cam
actuated yoke 1941 engages the clutch 1903 thereby
driving the filling turret 104 through the auxiliary clean-
in-place drive 1891 causing the filling heads 105 to operate
in the normal manner. It will, of course, be realized that
during the clean-in-place operation, cartons will not be
present around the filling turret and that the cleaning
solvent or flush water may be collected -after flowing
through the valves in troughs (not shown) and may be
returned to the tank 1685 for recycling.

In order to better understand the operation of each
filling head 105, reference may be had to FIGURES 136
through 144 which illustrate progressive positions of the
different components of the filling head as controlled by
the cam tracks 1702, 1703, 1705 and 17054 illustrated in
the cam diagram shown in FIGURE 145. When the
filling head 105 is at its starting position which is indi-
cated as the 0° position in FIGURES 115 and 145, the
parts of the filling head are positioned as indicated in
FIGURE 136. At this time, the inlet valve 1756 is open,
the piston 1751 and movable cylinder 1726 are in their
uppermost positions, and the foot valve 1733 closes the
lower end of the filling tube 1729. During the next 70° of
rotation of the filling turret, the movable cylinder 1726
moves downwardly to its lowermost position as indicated
in FIG. 137 with the foot valve 1733 closed and spaced
above the carton bottom closure approximately 7¢ of an
inch. During this motion the piston 1751 remains in its
uppermost position and the inlet valve 1756 is open there-



3,456,419

57

by permitting a column of liquid to flow from the tank
1685 into the movable cylinder 1726 and its associated
filling tube thereby completely filling the same. The inlet
valve 1756 is then closed as indicated in FIG. 138 by
the cam track 1702, and shortly thereafter the foot valve
1733 is opened by the cam track 17052 as indicated
in FIG. 130.

With the inlet valve 1756 closed and the foot valve
1733 opened, the piston 1751 and closed inlet valve are
slowly moved downwardly as a unit thereby slowly forc-
ing liquid into the carton C covering the lower end of
the filling tube 1729 and foot valve 1733 with liquid thus
preventing foaming. As indicated in the cam diagram of
FIG. 145, this preliminary filling occurs between approxi-
mately 85° and 175° range of rotation of the filling turret
104. It will also be understood that although the cam
track 1705a is provided for opzning the foot valve 1733
in the preferred embodiment of the filling valve, the cam
1705a could be omitted and the foot valve could be
opened by pressure exerted thereagainst by liquid result-
ing from the downward movement of the piston and, sub-
sequently the upward movement of the movable cylinder
1726.

After the prelimimary filling step has been completed
upon rotation of the filling turret 104 through the first
175° of its cycle of operation thereby covering the lower
end of the filling tube 1729 with liquid, the movable cylin-
der 1726 and the open foot valve 1733 (FIG. 141) are
more rapidly moved upwardly as a unit by the cam tracks
1705 and 17054. This main filling operation occurs during
the 175° to 215° range of travel of the filling turret 105,
and upon completion of the main filling cycle the foot
valve 1733 is closed as indicated in FIG. 142 with the
lower end of the filling tube 1729 covered by approxi-
mately 3 of an inch of liquid. The inlet valve 1756 is
then opened as indicated in FIG. 143 while the movable
cylinder 1726 and foot valve 1733 move through a 10°
safety period at which time they remain at a constant ele-
vation. With the inlet valve 1756 open and with the foot
valve 1733 closed, the foot valve and filling tube 1729 are
moved upwardly out of the carton to the starting posi-
tion, and simultaneously therewith, the inlet valve 1756
and piston 1751 move to their starting positions as indi-
cated in FIG. 144, thereby completing one cycle of opera-
tions of one of the filling heads 105.

The filled carton is then discharged from the filling
turret 104 at station S18 and is conveyed into the top
heating turret 106, at station S19 by the continuously
driven carton transport conveyor chain 1201 of transport
conveyor 68 (FIG. 1).

TOP HEATING TURRET

After the cartons C have been filled at station SI8
(FIG. 2) they are advanced into the top heating station
S19 by the conveyor 68. The top heating turret 106
(FIGS. 146-155) includes a plurality of identical top
heating heads 1951 that are arranged to direct hot air
only at those surfaces of the top closures TC which are
subsequently sealed together.

The top heating turret 106 (FIG. 146) includes the
aforementioned stationary column 1175 which is bolted
to the stationary frame 1132, the tubular turret drive
column 1184 which is journalled on the stationary column
1175, and the drive sprocket 1193. The drive sprocket
1193 and the splash apron 1952 are bolted to a drive hub
1953 which is slidably received on the tubular drive column
1184. The hub 1953 is supported on the adjustable frame
1137 for movement therewith by an annular support 1956
which is bolted to the adjustable frame 1137 and has the
rotary column 1184 and stationary column 1175 project-
ing upwardly therethrough. A pair of mating thrust bear-
ings 1957 and 1958 are respectively connected to a flange
1959 on the lower end of the drive hub 1953 and to the
annular support 1956 thereby permiiting rotation of the
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hub 1953 relative to the annular support 1956. A Z-shaped
bracket 1961 bolted to the support 1956 and projecting
over the flange 1959 prevents undue separation from oc-
curring between the thrust bearings 1957 and 1958.

A tool supporting hub 1962 is bolted to the upper end
of the turret drive column 1184 and has an upwardly
projecting neck 1963 disposed around a reduced diameter
portion 1964 of the stationary column 1175. A vertically
extending drive post 1965 is bolted to the drive hub 1953
and projects upwardly through a suitable drive block 1966
that is rigidly secured to the tool supporting hub 1962.
It will be recognized thai the drive post 1965 transmits
rotary motion from the drive hub 1953 to the tool sup-
porting hub 1962 yet permits vertical motion of the drive
hub 1953 and associated parts relative to the tool sup-
porting hub 1962.

A non-rotatable cam supporting hub 1968 is keyed to
the reduced diameter portion 1964 of the stationary col-
umn 1175. An annular cam 1969 having an annular cam
groove 1971 therein is bolted to the cam supporting hub
1968 and causes vertical reciprocation of the top heating
heads 1951 during rotation of the turret 106.

In order to direct low pressure, hot air at approximately
800° F. to the top heating heads 1951, the top heating
turret 106 includes an air heating and controlling mecha-
nism 1976 (FIGS. 146-151) which receives cool, sterile
air from a blower system soon to be described. A volume
of low pressure sterile air in excess of that required by
the top heating heads 1951 is directed from a conduit
1977 (FIG. 147) into an elbow 1978 past a butterfly valve
1979. The butterfly valve 1979 is adjusted and locked in
adjusted position to assure that a desired amount of air
from the low pressure blower system enters the mechanism
176. The air then flows into a distribution manifold
1981 having a plurality of radial passages 1982 therein.
Each passage 1982 communicates with a tubular heating
housing 1983 and with a discharge port 1984. Each dis-
charge port 1984 is partially closed by a conical valve
1986 that is supported by an adjustable bolt 1987 screwed
into an upstanding flange 1988 of the distribution mani-
fold 1981. Each conical valve 1986 is spaced a desired
amount from the associated discharge port 1984 and is
locked in adjusted position by a lock nut 1989 so as to
peérmit a certain portion of the air entering the distribu-
tion manifold 1981 to be discharged past the valve 1986
to the atmosphere. Accordingly, the volume of air flow-
ing downwardly within each tubular heating housing 1983
and past a heating coil 1991 therein, may be controlled
with the result that the temperature at the heating heads
1951 may be maintained at aproximately 800° F. Each
heating coil 1991 (only one being shown in FIG. 146) is
connected by a conductor 1992 to junction box 1993
located at the upper end of the heating and conirolling
mechanism 1976 and connected to a suitable source of
electrical power.

The lower end of each heating housing 1983 is secured
in: air-tight relation to an associated sleeve 1994 formed
integrally with the upper wall 1996 of an upper distribu-
tion housing 1997 which defines an annular hot air cham-
ber 1998 therein. A thermocouple 2000 is inserted in the
chamber 1998 to sense the temperature of the air. The up-
per housing 1997 includes a central hub 1999 having a
cap 2001 bolted to its upper end. A small diameter por-
tion 2003 of the stationary column 1175 projects into
the hub 1999 and into the cap 2001 and is provided with
a mounting shoulder 2004 defined by an intermediate
diameter portion 2005 of the stationary column 1175. A
lower distribution housing 2006 is disposed around the
intermediate portion 2005 and communicates with the
upper housing 1997 through passages soon to be de-
scribed and distributes the hot air evenly to each of the
top heating heads at station S19.

The lower housing 2006 is circular in shape and has
2 plurality of evenly spaced openings 2007 formed in its
lower wall adjacent the periphery thereof. Each opening
slidably receives the upper end of a tube 2008 which sup-
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ports an associated one of the heating heads 1951 and
directs the hot air from the lower housing 2006 into the
heating head. The tubes 2008 are each slidably received
in a suction head supporting frame 2009 (FIGS. 146 and
152) and each frame has its lower end bolted to the tool
supporting hub 1962 and its upper end bolted to the lower
housing 2006 as clearly indicated in FIGURE 146. Thus,
it will be apparent that the lower distribution housing
2006 rotates with the top heating heads 1951. )

In order to prevent scorching of the top closures of
the cartons positioned at the top heating station S19
during temporary stops of the top forming turret 106,
and yet prevent cooling of the heating heads 1951 and
the flow passages to the heads, a rotary control valve
2016 is provided between the upper distribution housing
1997 and the lower distribution housing 2006. The rotary
control valve 2016 (FIGS. 146 and 148-151) comprises a
centrally apertured disc 2017 which is pivotally mounted
between an annular lip projecting downwardly from a
bottom wall 2019 of the upper distribution housing 2006
and rests on a nylon disc 2021 secured to the upper wall
of the upper housing 2006. A compression spring 2022
is positioned around the reduced diameter portion 2003
of the tubular column 1175 and bears against the cap
2001 and a washer 2023 supporting on the shoulder 2004
formed between the portions 2003 and 2005 of the tubular
column 1175. The spring 2022 serves to support a portion
of the weight of the upper housing 2006 and parts carried
thereby.

As best shown in FIGURE 148, a pneumatic cylinder
2026 is pivotally supported by the previously mentioned
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utility post 1862 and has its piston rod 2028 pivotally -

connected to an arm 2029 projecting outwardly from the
disc 2017. The pneumatic cylinder 2026 holds the disc
2017 in the position illustrated in FIGURE 149 during
normal operation, and shifts the disc 2017 to the position
shown in FIGURE 150 only when the turret 166 is
momentarily stopped. When the disc 2017 is held in its
normal operating position as indicated in FIGURE 149,
short arcuate slots 2031 in the disc near its outer periphery
are held out of registration with corresponding slots 2032
in the bottom wall 2019 of the upper housing 2006, and
accordingly, prevents air from flowing therepast. At this
time, all the air entering the upper distribution housing
1997 flows into the lower housing 2006 through a plurality
of circular holes 2036 in the floor 2019 of the upper
housing 1997, through a plurality of circular holes 2037
in the disc 2017, and through a plurality of arcuate slots
2038 in the nylon disc 2021 and in the upper wall of the
lower housing 2006. When positioned as above mentioned,
the holes 2036, 2037, and the slots 2038 provide unre-
stricted flow passages from the upper housing 1997 to
the lower housing 2006.

If the top heating turret 106 is momentarily stopped
with cartons disposed in alignment with the top heating
heads 1951 at station S19, the pneumatic cylinder 2026
is activated by means which will be described hereinafter,
thereby shifting the disc 2017 to the position shown in
FIGURES 150 and 151. Shifting of the disc 2017 causes
the slots 2031 and 2032 to register thereby diverting the
major portion of the hot air to the outer atmosphere away
from the top heating heads 1951. However, the holes
2037 in the disc 2017 remain in partial registration with
the holes 2036 and slots 2038 thereby permitting sufficient
hot air to flow through the top heating heads 1951 to
prevent cooling of the heads and to maintain the heads
and passages connected thereto at the desired operation
temperature. It will be understood, however, that insuf-
ficient hot air will be directed against the cartons to scorch
or otherwise injure the cartons. Thus, all cartons which
are carried out of station S19 will be heated to the de-
sired sealing temperature.

As mentioned previously, the top heating heads 1951
(FIG. 152) are each mounted on the lower end of the
tubes 2008 and the tubes are slidably received for vertical
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movement in the heating head supporting frame 2009.
Each tube 2008 (FIG. 152) has a split block 2039 clamped
thereon, which split block rotatably supports cam followers
2041 and 2042 journalled thereon and disposed at 90°
relative to each other. The cam follower 2041 rides in a
vertical slot 2043 formed in the frame 2009 and prevents
rotation of the tube 2008 relative to the frame, Each cam
follower 2042 (FIG. 146) rides in the cam groove 1971
of the cam 1969 thereby reciprocating each top heating
head 1951 betwen a position spaced above the associated
carton as indicated in FIGURE 155 to an operative posi-
tion in engagement with the top closure as indicated in
FIGURES 153 and 154 during movement of each carton
through the top heating station S19 by the conveyor chain
1201.

Each top heating head 1951 (FIGS. 153 and 155) com-
prises an apertured mounting plate 2046 that is welded
to the lower end of the associated tube 2008. A generally
rectangular housing 2047 having an open upper end
clamped in air tight engagement to the plate 2046 defines
a plenum chamber 2048 that is in communication with the
hot air in the tube 2008. The housing 2047 has a lower
floor 2049 which is ported to direct hot air into a down-
wardly projecting inner air distribution housing 2051.
The inner housing 2051 directs hot air against those
internal surfaces of the top closure TC which are sub-
sequently sealed to other surfaces of the top closure. The
inner housing 2051 includes a generally X-shaped vertical
wall 2053 which has a closed lower wall 2054 formed
integrally with the X-shaped wall 2053 and has an open
upper end that is clamped against the floor 2049 by cap
screws 2056. As indicated in FIGURES 153, 154 and 155
perforations 2057 are provided in those portions of the
X-shaped wall 2053 which are adjacent the inside surfaces
of the top closure TC which are subsequently sealed to-
gether.

In order to direct hot air against the upper outside
portion of the top closure lip 152 of the carton C, an end
distribution housing 2058 of U-shaped configuration is
clamped against the floor 2049 of the plenum chamber
2048 and communicates therewith through a port 2059
in the floor 2049. Hot air is directed against the wall 152
of the carton from the end distribution housing 2058
through perforations 2061 in the inner housing wall.

A pair of complementary side distribution housings
2062 and 2063 (FIG. 155) are provided for directing hot
air at the tabs 146, 147 at the shallow ears 149, and at
the long ears 151 of the flaps 139 and 141, respectively.
The housings 2062 and 2063 each have an open upper
end bolted to the floor 2049 of the plenum chamber 2048
and communicates therewith through openings 2064 (FIG.
153). Each housing 2062 and 2063 includes a generally
V-shaped inner perforated wall 2066 which directs hot
air at the associated ears 149 and 151 of the cartons top
closure TC. Each side housing 2062 and 2063 also in-
cludes a recessed horizontal wall 2067 that is perforated
so as to direct hot air at the tabs 146 and 147. The tabs
146 and 147 are held in spaced relation from the face of
the wall 2067 by spacers 2068 welded to the walls 2067.

In order to guide the pre-formed top closure TC of a
carton into the associated top heating head, a guide plate
2089 is bolted to angle brackets 2071 secured to the
housing 2047 and has a generally rectangular opening
2072 formed therein. Upstanding inwardly converging
angle guides 2073 are formed on each corner of the open-
ing and engage corresponding cornmers of the carton to
guide the carton into the top heating head 1951. Certain
surfaces of the top heating head are beveled to aid in
guiding the carton into operative heating positions in the
head. It will be understood that hot air is directed at the
sealing surfaces of the top closure while the carton is
passing through the top heating station S19 for an interval
which is sufficient to raise the temperature of the poly-
ethylene coating to a desired bonding temperature.
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As mentioned previously, the blower system is provided
to direct sterile air into the bottom heater heads 82
(FIGS. 1 and 2) of the bottom heater 84 at stations 86
and S7 and into the top heater heads 1951 (FIG. 146)
of the top heating turret 106 at station S19. The blower
system 2076 (FIG. 91) is supported by the stationary
frame 1132 and comprises a low pressure centrifugal
blower 2077 that is driven by a motor SM. A large
capacity filter 2079 is connected to the suction manifold
2081 of the blower 2077 thereby assuring that sterile air
will be discharged from the blower’s discharge manifold
2082 at approximately 6 inches of static pressure. The
discharge manifold 2082 is connected by conduits 2983
which direct the sterile air to the utility posts 727 and
1802 which are connected to and direct air into the
‘bottom heater 84 and top heating turret 106, respectively.

TOP SEALING TURRET

After the surfaces of the top closure TC of each carton
C that are to be sealed to other surfaces of the top closure
have been heated to a bonding temperature by the top
heating turret 106 at station S19, the carton transport
conveyor chain 1201 moves the cartons into the top sealing
turret 108 (FIGS. 156 to 178) at the top sealing Station
S20. While moving through station S20, the upper end
of each carton is squared, and the top closure is sealed by
one of eight identical top sealing heads 2096.

The top sealing turret 108 (FIG. 156) includes the
aforementioned stationary column 1176 which is bolted to
the stationary frame 1132, the tubular drive column 1186
which is journalled on the stationary column 1176, and
the drive sprocket 1194. The drive sprocket 1194, a splash
apron 2098, and the sprocket 1237 are bolted to a drive
hub 2101 which is slidably received on the tubular drive
column 1186. The hub 2101 is supported on the adjustable
frame 1137 for movement therewith by an annular sup-
port 2102 which is bolted to the adjustable frame 1137
and has the tubular columns 1176 and 1186 projecting
upwardly therethrough. A pair of mating thrust bearings
2103 and 2104 are connected to a flange 2106 on the
lower end of the hub 21061 and to the annular support
2102, respectively, thereby permitting rotation of the hub
2101 relative to the annular support 2102. A tool sup-
porting hub 2108 is bolted to the upper end of the turret
drive column 1186 and has an upwardly projecting neck
2109 rotatably received around a reduced diameter por-
tion 2111 of the stationary column 1176. A vertically
extending drive post 2112 is bolted to the drive hub
2101 and projects upwardly through a drive block 2113
that is rigid with the tool supporting hub 2108. It will be
recognized that the drive post 2112 transmits rotary mo-
tion from the drive hub 2101 to the tool supporting hub
2108 yet permits vertical movement of the drive hub 2101
and associated parts relative to the tool supporting hub
2108.

A non-rotatable cam supporting hub 2116 is keyed to
the reduced diameter portion 2111 of the stationary
column 1176 and has a threaded counterbore in its upper
end which receives the threaded body 2117 of a height
adjustment ‘bushing 2118. The bushing 2118 includes a
small diameter bore 2119 journalled on a small diameter
portion 2121 of the stationary column 1176, and a large
diameter bore 2122 journalled on the portion 2111 of the
column 1176. A handle 2123 screwed into the bushing
118 provides means for rotating the bushing and thereby
raising or lowering the cam supporting hub 2116 to the
desired elevation. The cam supporting bub 2116 is locked
at the desired elevation by a lock nut 2124 which is
screwed onto the small diameter portion 2121 of the
stationary column 1176. A handle 2126 is screwed into
the locknut 2124 to provide means for readily locking
the bushing 2118 at the desired elevation.

A cam 2127 is bolted to the stationary cam supporting
hub 2116 and has a pair of cam tracks 2128 and 2129
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formed therein. The cam track 2128 is concentric with
the axis of the top sealing turret 108 and serves to ver-
tically reciprocate the eight identical top sealing heads
2096 in timed relation with the movement of the turret.
The cam track 2129 follows the vertical undulations of
the track 2128 but deviates from a path that is concentric
with the track 2128 so as to impart the necessary move-
ment to each top sealing head which effects the closing
and sealing of the top closure TC of the associated
cartons C.

The top sealing heads 2096 are equally spaced around
the turret 108 and are slidably supported by the tool
supporting hub 2108. The tool supporting hub 2108
(FIGS. 156-159) has a plurality of equally spaced flanges
2133 pro;ectmg radially outwardly therefrom with a
vertical carrier rod 2134 secured to the outer end of each
flange 2133.

Since each of the eight top sealing heads 2096 are
identical, the descrlptlon and -operation of on]y one of the
heads will be described in detail.

In general, each top sealing head 2096 (FIGS. 157
and 160) includes a pair of pressure resisting anvils
2136 and 2137 which are inserted below the tabs 146
and 147 (FIG. 169) of the top closure TC and resist
downward movement thereof during the sealing operation.
Each head also includes a folding shoe 2138 (FIG.168)
which folds the narrow lip 152 of the top closure down-
wardly, a rear flap support 2139 which holds the flap
143 in sealing position, and a sealing shoe 2141 which
folds the wide lip 153 over the narrow lip 152 and then
applies the necessary sealing pressure to the top closure
against the resistance of the anvil to seal the top closure.

Each top sealing head 2096 comprises a carrier 2146
(FIGS. 156 to 160) having a cam follower 2147 jour-
nalled on its upper end and received in the cam track
2128. The carrier 2146 comprises a generally annular
shaped body 2148 (FIG. 158) having a pair of widely
spaced collars 2149 and 2151 formed integrally with one
vertical side wall 2153 thereof and slidably received on
one of the carrier guide rods 2134. A single collar 2154
is formed on the other vertical side wall 2156 and is
slidably received on the next adjacent guide rod 2134
at an elevation intermediate the collars 2149 and 2151.
Thus, each carrier guide rod 2134 slidably receives the
two collars 2149 and 2151 of one of the carriers, and
the single collar 2154 of the next adjacent carrier to
slidably control the vertical reciprocation of the carriers
2146 imparted thereto by the cam track 2128.

In order to partially compensate for the weight of each
top sealing head 2096, a tension spring 2157 is connected
between a cap screw 2158 screwed into the upper end of
the associated flange 2133 and a cap screw 2159 (FIG.
160) screwed into the lower end of the carrier 2146.

As mentioned previously, the cam track 2129 is pro-
vided for actuating the anvils 2136 and 2137, the folding
shoe 2138, the flap support 2139 and the sealing shoe
2144 in timed relation with the movement of the turret
108. For causing the anvils, flap support, folding shoe and
sealing shoe to operate in timed relation with each other,
a multiple faced cam 2161 (FIG. 162) is journalled on a
shaft 2162 that is secured to the carrier 2146 as best indi-
cated in FIGURE 158. The multiple faced cam 2161 has
a cam follower 2163 journalled on its upper end and re-
ceived in the turret cam track 2129 which swings the
follower through an arcuate range of approximately 80°
as indicated in FIGURE 163.

The multiple faced cam 2161 comprises a generally
tubular body 2164 to which a plurality of cam tracks
are bolted. The anvils 2136 and 2137 are controlled by
anvil cam tracks 2166 and 2167 (FIGS. 162-164), respec-
tively, that are bolted to the lower portion of the body
2164 and cause the anvils to move between the position
shown in FIGURE 164 and the position shown in FIG-
URE 160. A sealing shoe cam track 2168 is bolted to the
body 2164 and conirols the actuation of the sealing shoe
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2141, while a similar cam track 2169 that is bolted to the
body 2164 controls the actuation of the rear flap support
2139. A pressure applying cam track 2171 is bolted near
the upper end of the body 2164 and applies the necessary
pressure to the top closure of the carton to seal the same.

As best shown in FIGURES 164 and 165, the anvils
2136 and 2137 are rigidly secured to the lower ends of
the arms 2172 and 2173, respectively. The arms 2172 and
2173 are apertured near their upper ends to receive bosses
2174 and 2176 that are integrally formed on the lower end
of the carrier 2146. The arms 2172 and 2173 are pivotally
mounted on the bosses by pivot bolts 2177. Cam followers
2178 and 2179 journalled on the upper end of the arm
2172 and 2173, respectively, are received in the cam
tracks 2166 and 2167, respectively, and upon rotation
of the multiple faced cam 2161 move the anvils between
the positions shown in solid lines in FIGURE 164 and the
position shown in phantom lines.

As the anvils are being moved into active position into
engagement with the top closure flap, the carton is en-
gaged by carton guides 2181 (FIG. 165) bolted to the
arms 2172 and 2173 which guides accurately square the
carton. Stop plates 2182 are rigidly secured to the guides
2181 and serve to accurately center the carton. In addi-
tion to the guides 2181 and the stop plates 2182, the top
closure tabs 146 and 147 and the edges of the lips 152
and 153 (FIG. 175) are centered and squared by a pair
of pins 2183 secured to and projecting upwardly from
each anvil 2136 and 2137. The carton contacting surface
of the anvil 2137 is recessed at 2184 to accommodate the
extra thickness resulting from the presence of the carton
flange 125 (FIG. 11).

The rear flap support 2139 is provided in order to fold
the rear carton flap 143 (FIG. 168) into sealing position.
The rear flap support 2139 (FIG. 166) comprises a pair of
spaced upstanding arms 2192 and 2193 which are pivot-
ally supported on a shaft 2194 that has a rectangular cen-
tral section 2196 and is pivotally supported in the bosses
2174 and 2176 of the carrier 2146. The arms 2192 and
2193 are formed integrally with a body 2197 having a
flat flap contacting surface 2198 at its lower end. An ear
2199 formed on the body 2197 has a pivot bolt 2201
screwed therein which pivotally receives one end of the
actuating link 2202. The other end of the actuating link
2202 is pivotally connected by a bolt 2203 (FIG. 157)
to one end of a lever 2204 having its other end pivotally
supported on a cap screw 2206 screwed into the carrier
2146. A cam followed 2207 is journalled on the lever
2204 intermediate its ends and is slidably received in the
came track 2169. Thus, pivotal movement of the multiple
faced cam 2161 will cause the rear flap support to pivot
between a position spaced from the carton and the posi-
tion engaging the carton flap 143 and holding the flap
in sealed position.

The body 2197 of the flap support 2139 includes an
ear 2208 (FIG. 166) which has a stop bolt 2209 locked
therein. A centrally disposed yoke 2211 is formed on the
body 2197 and has a pin 2212 secured thereto, which pin
supports the lower ends of a pair of springs 2213. The
stop bolts 2209 and springs 2213 cooperate with the fold-
ing shoe 2138 (FIGS. 167 and 168) as will be made
apparent hereinafter.

The folding shoe 2138 is provided to engage and bend
the narrow lip 152 downwardly below the wide lip 153 of
the carton. The folding shoe 2138 comprises a shoe sup-
porting yoke 2214 having a pair of spaced arms 2215
and 2216 pivotally mounted on the shaft 2194. A tongue
2217 projects rearwardly from the yoke 2214 and has a
pin 2218 secured thereto which supports the other end of
the springs 2213. The springs 2213 urge the yoke 2214
to pivot in a counterclockwise direction, which pivotal
movement is normally limited by the stop bolt 2209 which
engages a resilient pad bonded to a cap screw 2220 that
is screwed in the tongue 2217. Counterclockwise pivotal
movement of the reéar flap support 2139 will cause the
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folding shoe 2138 to pivot therewith until the pivotal
movement is limited by an L-shaped stop arm 2219
(shown in phantom line in FIGURE 167) that is secured
to the arm 2215. A cap screw 2221 (FIGS. 157 and 168)
with a resilient pad fitted therein is bolted to the stop
arm 2219. The pad is disposed in position to be engaged
by a stop bolt 2223 and immediately before the sealing
shoe 2144 is moved into the top sealing position. The
stop bolt 2223 is secured to the free end of the sealing
shoe actuating the lever 2224 which lever is keyed to the
shaft 2194.

As indicated in FIGURE 167, the yoke 2214 includes a
pair of spaced downwardly projecting arms 2226 and
2227 which are interconnected by a tongue 2228 that is
apertured to receive a pivot shaft 2229. A folding shoe
foot 2231 includes a curved carton engaging surface
2232 and a pair of spaced collars 2233 and 2234 which
are journalled on the pivot shaft 2229. A cam follower
arm 2236 is formed integrally with the collar 2233 and
has a cam follower 2237 journalled on its free end. A T-
shaped overcenter lockplate 2238 is formed integrally
with the collar 2234 and has a pin 2239 projecting out-
wardly therefrom to which one end of an overcenter lock
spring 2241 is attached. The other end of the spring 2241
is connected to a pin 2242 secured to the arm 2227 of the
yoke 2214. Abutment surfaces 2243 and 2244 (FIG. 170)
on the lower end of the arm 2227 alternately engage the
upper surface of the T-shaped overcenter lock plate 2238
to limit the pivotal movement of the foot 2231 in a clock-
wise and counterclockwise direction, respectively. The
folding shoe foot 2231 is pivoted in a clockwise direc-
tion upon engagement of the cam follower 2237 with a
lower hook shaped cam track 2246 (FIGS. 158 and 176)
and is pivoted in a counterclockwise direction by an upper
cam track 2247. The cam tracks 2246 and 2247 are bolted
to a bracket 2248 which is bolted to the lower end of the
carrier 21486.

The sealing shoe 2141 (FIGS. 160 and 168) comprises
a body 2251 which has a pressure applying plate 2252
bolted to its lower end. The pressure applying plate in-
cludes a sealing surface 2253 and a flap bending surface
2254 which is inclined relative to the sealing surface. An
elongated slot 2256 in the upper end of the body 2251
slidably receives the rectangular section 2196 of the
shaft 2194 thereby permitting sliding movement of the
sealing shoe 2141 relative to the shaft 2194. A roller 2257
is journalled on a bolt 2258 secured to the rectangular
section 2196 on the shaft and rides in a vertical slot
2259 (FIG. 160) formed in the forward wall of the body
2251. A similar slot 2260 is formed in the rear wall of
the body 2251 to receive the end of the bolt 2258. A cap
2261 is bolted to the upper end of the body 2251 to
retain the rectangular section 2196 of the shaft 2194 in
the slot 2256. A pair of compression springs 2262 (only
one being shown in FIG. 168) are disposed between the
cap 2261 and the rectangular shaft section 2194 and
normally urges the body 2251 upwardly.

The sealing shoe 2141 is pivoted between the inactive
position shown in FIGURE 168 and the active position
shown in FIGURE 176 by the cam track 2168 (FIG.
157) upon pivotal movement of the multiple faced cam
2161. A cam follower 2263 is journalled on an actuat-
ing lever 2264 intermediate its ends, which actuating
lever 2264 has one end pivoted on a capscrew 2266 se-
cured to the carrier 2146. The other end of the lever
2264 is pivotally connected by a pivot bolt 2267 to one
end of a link 2268. The other end of the link 2268 is piv-
otally connected by a pivot bolt 2271 to an intermediate
portion of the sealing shoe actuating lever 2224 thereby
completing the necessary drive to pivot the sealing shoe
2141 between the two operative positions mentioned
above.

After the sealing shoe 2141, the folding shoe 2138
and the rear flap support 2139 have been pivoted to the
position shown in FIGURE 176 thereby folding the top
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closure of the carton into sealing position, and after the
anvils 2136 and 2137 have been moved into the position
shown in FIGURE 177, sealing pressure is supplied by
the sealing shoe 2141 to the top closure of the carton. In
order to apply the requisite sealing pressure to the sealing
shoe 2141, a bell crank 2273 (FIG. 160) is pivoted on a
bolt 2274 secured to the carrier 2146. One end of the bell
crank 2273 has a cam follower 2276 journalled thereon
which rides in the cam track 2171. The other end of the
bell crank 2273 is pivotally connected to a link 2277 that
is screwed into the head 2278 of the bolt 2279 (FIG.
161). The bolt 2279 is slidably received in a crossbar
2280 which is urged against the bolt head 2278 by a
compression spring 2281 disposed between the crossbar
2280 and a bushing 2282 held in place on the bolt 2279
by lock nuts 2283. The crossbar 2280 is pivotally re-
ceived in the forked upper end of a bell crank 2284 that
is pivoted on a bolt 2286 (FIG. 160) secured to the
carrier 2146. The other end of the bell crank 2284 has
a roller 2287 journalled thereon which engages the upper
surface of the cap 2261 of the sealing shoe 2141 there-
by urging the shoe downwardly into sealing engagement
with the top closure of the carton upon rotation of the
multiple faced cam 2161 in a counterclockwise direction
as viewed in FIGURE 161.

In order to dissipate heat imparted to the sealing shoe
2141 and anvils 2136 and 2137 by the hot top closure
flaps, cooling water is circulated through the shoe 2141
and anvils 2136 and 2137. Cooling water is introduced
into the top sealing turret 108 through an inlet port 2288
(FIG. 156) which directs the water through a tube 2289
inserted in an elongated passage 2291 in the upper end of
the previously described stationary column 1176. The
lower end of the tube 2289 is sealed to the wall of the
passage 2291 by a sleeve 2292 (FIG. 160) and directs
the cooling water into a lower transverse inlet passage
2293 in the stationary column 1176. An upper trans-
verse outlet passage 2294 in the column 1176 receives
spent cooling water and directs it upwardly through the
elongated passage 2291 for discharge from the sealing
turret 108 from a discharge port 2296 (FIG. 156).

As best shown in FIGURE 160, a mechanical seal
2297 is fitted in a counterbore 2298 in the upper end of
the rotary column 1186 and serves to permit rotation to
occur between the stationary and rotary columns and to
isolate the inlet cooling water from the spent cooling wa-
ter. Each top sealing head 2096 is provided with a con-
duit system 2299 which includes a flexible tube 2301 hav-
ing one end secured to the rotary column 1186 and com-
municating with the transverse inlet passage 2293, and
having its other end connected to a port 2302 in the upper
end of the carrier 2146. One end of another flexible tube
2303 is connected to the port 2302 and has its other end
communicating with a cooling passage 2306 (FIG. 168)
formed in the sealing shoe 2141. After the water passes
through the shoe 2141 it flows through a conduit 2307
(FIG. 157) which directs the water through an internal
U-shaped cooling passage 2309 (FIG. 164) in the anvil
2136. Another flexible tube 2311 is connected to the pas-
sage 2309 and to an internal U-shaped passage 2312
(FIG. 164) in the anvil 2137 thereby directing the cool-
ing water through the anvil 2137. A first coolant return
tube 2313 (FIG. 157) is connected between the passage
2312 and a passage in the upper end of the carrier 2146
which communicates with a second return tube 2316 (FIG.
160) which has one end secured to the rotary column
1186 in communication with the transverse outlet pas-
sage 2294 which directs the spent coolant out of the top
sealing turret 108.

In the operation of the top sealing turret 168 (FIG.
156) it will be understood that the transpori conveyor
chain 1201 continuously drives the turret, and that each
of the filled cartons C with heated top closure flaps are
supported by the carriers 1246 directly below associated
ones of the eight top sealing heads 2096.
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Rotation of the turret 108 causes the cam track 2128
which engages the cam followers 2147 to vertically re-
ciprocate each sealing head 2096 in accordance with the
cam diagram illustrated in the FIGURE 180. In FIG-
URE 180, the starting or 0° position corresponding to
the point at which the run of the conveyor chain 1201
entering the sealing turret 108 is tangent to the turret.
As indicated in the diagram, each sealing head 2096 re-
mains in the uppermost position for the first 36° of rota-
tion, moves downwardly to its lowermost position during
the next 45° of rotation, dwells in the lowermost posi-
tion for 184°, and then returns to the uppermost posi-
tion to complete the 360° cycle of operation, During this
cycle of operation, the cam track 2129 (FIG. 156) which
engages the cam followers 2163 of each sealing head
2096, controls the movement of the multiple faced cam
2161 so that the cam remains in its 0° or inactive posi-
tion for the first 66° of rotation of the turret. While each
sealing head is moved between the 66° and 146° arcuate
range of travel of the turret 108, the cam track 2129
shifts the multiple faced cam 2161 (FIG. 162) through
its 80° arcuate range to a fully active position as indi-
cated in FIGURE 181, The muitiple faced cam 2161
dwells in the fully active position, ie., in a position
wherein sealing pressure is being applied to the top clo-
sure of the carton, to the 245° point of turret rotation.
The multiple faced cam 2161 then returns to the inactive
position during the next approximately 50 degrees of
rotation and dwells in the inactive position until the tur-
ret 108 completes its cycle of operation.

The movement of the anvils 2136 and 2137, the rear
flap support 2139, the sealing shoe’s radial movement,
and the sealing shoe’s sealing movement, are controlled
by the cam tracks 2166 and 2167, 2169, 2168 and 2171,
respectively, in timed relation as indicated in FIGURE
181, The snap over movement of the folding shoe 2138
is controlled by the cam tracks 2246 and 247 (FIG. 158)
as indicated by the line 2318 in FIGURE 181. The radial
movement of the folding shoe 2138 is indirectly con-
trolled by the movements of the rear flap support 2139
and the sealing shoe 2141 in accordance with the. line
2319 in FIGURE 181.

In order to better understand the operation of the flap
engaging components of the top sealing head 2096, these
components have been shown in progressive operative
stages in pairs of operational views, FIGURES 168 and
169 illustrate the position of the components at the in-
active or 0° position illustrated in the diagram of FIG-
URE 181. FIGURES 170 and 171 illustrate the com-
ponents when at approximately the 15° position. FIG-
URES 172 and 173 illustrate the components when at
about the 30° position. FIGURES 174 and 175 show the
components at approximately the 35° position, while
FIGURES 176 and 177 indicated the components when
between the 60° and 80° positions, The positions of the
components illusirated in FIGURES 178 and 179 are at
approximately the 29° position of rotation of the multiple
faced cam 2161 when the cam is returning to its inactive
position from its active position.

As indicated in FIGURES 168 and 169, a filled carton
C, with its top closure flaps preformed and having cer-
tain surfaces thereof heated to a bonding temperature, is
centered below the top sealing head 2096 with all carton
contacting components spaced from the carton. At this
time, it will be noted that the T-shaped overcenter locking
plate 2238 engages the abuiment surface 2243 thereby
holding the folding shoe foot 2231 in its uppermost
position.

The sealing shoe 2141 and the folding shoe 2138, which
folding shoe is connected to the rear flap support 2139 by
the aforementioned springs 2213 and pivots with the flap
support 2139, then engages the wide lip 153 and narrow
lip 152, respectively, of the top closure TC bending the
flaps 142 and 143 inwardly as indicated in FIGURE
170. During this time, the anvils 2136 and 2137 (FIG.
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171) move inwardly toward the flaps 139 and 141, and
below the tabs 146 and 147, respectively. It will also be
noted that the carton guides 2181 engage the upper end of
the carton to maintain the carton in proper sealing
position.

Continued pivotal movement of the sealing shoe 2141
and folding shoe 2138 towards each other causes the cam
follower 2137 to engage the cam track 2246 thereby shift-
ing the folding shoe 2231 from a position wherein the
T-shaped overcenter locking plate 2238 engages the abut-
ment surface 2244 rather than the abutment surface 2243
as indicated in FIGURE 172. In this way, the narrow lip
152 is bent downwardly relative to the major portion of
the flap 143. The overcenter lock spring 2241 (FIG. 167)
holds a folding shoe foot 2231 in this position until reset.
During this time, the anvils 2136 and 2137 move toward
each other to the position indicated in FIGURE 173.

As indicated in FIGURES 174 and 176, a continued
inward movement of the sealing shoe 2141 and of the
rear flap support 2139 causes the stop bolt 2223 which
is supported by the sealing shoe actuator lever 2224 to
engage the stop arm 2219 of the folding shoe support
yoke 2214 thereby pivoting the stop arm, the folding
shoe 2138, and the sealing shoe 2141 in a clockwise di-
rection while the rear flap support 2139 continues to
pivot in a counterclockwise direction. In this way, the
rear flap support is moved into supporting engagement
with the flap 143 and the folding shoe foot 2231 is with-
drawn from above the narrow lip 152, permitting the
sealing shoe to be pivoted into the sealing position il-
lustrated in FIGURE 176. During this time, the anvils
2136 and 2137 move into sealing position under the
tabs 146 and 147, respectively, It will be particularly noted
that the top closure flaps are accurately held in sealing
position by cooperation ‘between the carton guides 2181,
the pins 2183 and the anvils 2136 and 2137, the tapered
ends of the anvils, the rear flap support 2139 (FIG. 176)
and the sealing shoe 2141,

After the parts have been swung into the sealing posi-
tion indicated in FIGURES 176 and 177, the cam follower
2287 forces the sealing shoe 2141 downwardly thereby
squeezing certain portions of the top closure flaps be-
tween the sealing shoe and the anvils 2136 and 2137
causing the polyethylene coated top closure flaps to be
bonded together in fluid tight relationship. It will be
noted that the spring 2281 (FIG. 160) will compensate
for any variations in thickness in top closure flaps and
will apply a sealing force of 300 to 400 p.s.i. to the top
closure to assure uniform sealing of the top closures of
all cartons, .

The sealing pressure is maintained on the top closure
flaps for approximately 100° of turret rotation, and there-
after, the carton contacting components of the top seal-
ing head 2096 are returned to the inactive or the 0° posi-
tion. During this return movement, the cam follower
2237 (FIG. 178) of the folding shoe foot 2231 engages
the upper cam track 2247 and causes the foot 2231 to
shift to its elevated position wherein the overcenter lock
spring 2241 (FIG. 157) returns the T-shaped overcenter
locked plate 2238 to a position wherein it contacts the
locking surface 2243 rather than the surface 2244. The
folding shoefoot 2231 remains in this position until the
cycle of operation of the top sealing head is completed,
the sealed carton is discharged from the top sealing
station S20, and another carton has entered the sealing
station S20.

MARKING TURRET

After the top closures TC of the carton C have been
sealed in the top sealing turret 108 at station S20 (FIG.
2), the transport conveyor chain 1201 and associated
carriers 1246 move the sealed cartons into the marking
turret 110 at station S21 where a carton identifying in-
dicia is imprinted on the top closure of the carton.
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The marking turret 110 includes the aforementioned
stationary column 1177 which is bolted to the stationary
frame 1132, the rotary tubular drive column 1187 which
is journalled on the stationary column 1177, and the drive
sprocket 1196, The drive sprocket 1196 and a splash
apron 2323 are bolted to a drive hub 2324 which is
slidably received on the tubular column 1187, The hub
2324 is supported on the adjustable frame 1137 for
movement therewith by an annular support 2326 which
is bolted to the adjustable frame 1137 and has the rotary
tubular column 1187 and the stationary tubular column
1177 projecting upwardly therethrough. A pair of mat-
ing thrust bearings 2327 and 2328 are connected to a
flange 2329 on the lower end of the drive hub 2324 and
to the annular support 2326, respectively, thereby per-
mitting rotation of the hub 2324 relative to the annular
support 2326.

A tool supporting hub 2332 is bolted to the upper end of
the tubular drive column 1187 and has an upwardly
projecting neck 2333 rotatably received about a reduced
diameter portion 2334 of the stationary column 1177. A
vertically extending drive post 2335 is bolted to the drive
hub 2324 and projects upwardly through a drive block
2336 that is rigidly secured to the tool supporting hub
2332. It will be recognized that the drive post 2335 trans-
mits rotary motion from the drive hub 2324 to the tool
supporting hub 2332 yet permits vertical motion of the
drive hub 2324 and associated parts relative to the tool
supporting hub 2332.

A collector ring housing 2337 is formed integrally on
the upper end of the neck 2333 and encompasses three
spaced collector rings 2338 which are insulated from each
other and are rigidly secured to the stationary column
1177. Eectrical power is directed into the collector rings
from a power source (not shown) and is transmitted in
the usual manner by brushes 2339 riding against the
rings and associated conductors to electrical die heating
elements 2341 encompassed in each of the four marking
heads 2342. A stationary cam track 2343 is keyed to the
upper end of the stationary column 1177 and has a down-
wardly directed skirt 2344 which serves to close the up-
per end of the collector ring housing 2337.

Four identical marking head assemblies 2346 are se-
cured to the outer periphery of the collector ring housing
2337 at evenly spaced intervals therearound. Each mark-
ing head assembly 2346 (FIG. 182) includes a bracket
2347 that is bolted to the housing 2337 and has apertured
bosses 2348 and 2349 formed on the upper and lower ends
thereof, respectivey. The upper boss 2348 has a pivot
shaft 2351 secured therein and projecting outwardly from
both sides thereof, while the lower boss 2349 has a pivot
shaft 2352 secured thereto and projecting outwardly
therefrom. An upper link 2353 has one end pivotally sup-
ported on the pivot shaft 2351 and another end pivotally
supported on a pivot shaft 2354 secured in a boss 2356
(FIG. 182) on the upper end of a marking head support
bar 2357. Similarly, a lower link 2358 has one end pivot-
ally supported on the lower pivot shaft 2352 (FIG. 183)
and another end pivoted on a pivot shaft 2359 which is
secured to a boss 2361 (FIG, 182) of the support bar
2357. A ceramic heat shield 2363 and one of the marking
heads 2342 are bolted to the lower flanged end of each
of the support bars 2357. Each head 2342 is vertically
reciprocated by a cam follower 2364 journalled on the
pivot shaft 2354 and positioned to ride along the cam
t{ack 2343.

Each marking head 2342 (FIG. 184) comprises a
body 2366 which is provided with a cylindrical bore 2367
that receives one of the electrical die heating elements
2341 (FIG. 182) and heats the entire body to a desired
marking temperature. The heating element 2341 is held
in the marking head 2342 by an angle bracket 2368 bolted
to a plate 2369 that is secured to the support bar 2357,
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A feature of the invention is that the body 2366 is
apertured to slidably receive two marking dies 2371, one
of the dies being received in a generally rectangular slot
2372 in the lower surface 2373 of the body 2366 in posi-
tion to engage and mark the carton, while the other die
is held in reserve in a generally rectangular preheating
slot 2374 in one side wall 2375 of the body 2366. Thus,
both dies 2371 will be maintained at the operative mark-
ing temperature making it possible to quickly remove the
operative die 2371 from the lower slot 2372 and replace
it with the alternate die from the preheating slot 2374
when the marking of one batch of cartons is completed
and when it is desired to place different indicia on an-
other batch of cartons.

As indicated in FIGURE 185, each die 2371 comprises
a body 2376 having an elongated slot 2377 therein which
has an abutment wall 2378 closing one end, and an inter-
nally threaded tubular neck 2379 closing the other end.
A clamping screw 2381 is screwed into the neck 2379
and is centrally bored to receive the stem 2382 of a pres-
sure applying clamp 2383. A marking block 2384 with
suitable letter, numeral or character embossing patterns
(not shown) formed on its lower surface 2386 is fitted
in the slot 2377 between the wall 2378 and clamp 2383.
The marking block 2384 is clamped in place by the
clamping screw 2381 and a cooperating lock nut 2388.

In order to hold the dies 2371 from axial movement
in their associated slots 2372 and 2374, a shoulder 2389
(FIG. 184) is formed on the outer surface of each die
and engages a forward wall 2391 of the body 2366 pre-
venting movement of the dies to the left as viewed in
FIGURE 184. An L-shaped locking finger 2392 is pivoted
about a capscrew 2393 screwed in the body 2363. The
finger 2392 is movable between a position wherein the
locking edge 2394 of the finger 2392 engages a shoulder
2396 (FIG. 183) on each die to lock the dies in the
associated slot 2372 or 2374 of the body 2366, and a
position wherein the edge 2394 is spaced from the shoul-
ders 2396 as indicated in FIGURE 184 permitting the
marking dies 2371 to be slidably inserted into or removed
from the slots 2372 or 2374 of the marking head body
2366.

In operation of the marking turret 110, the cam track
2343 is contoured to lift each marking head above the
upper level of the top closure of the associated carton
therebelow as the carton enters the turret 110, and
thereafter lowers the marking block 2384 which is heated
to a temperature between the range of 550° F.—660° F.
onto the upper surface of the carton’s top closure TC.
The weight of each marking head 2342 is sufficient to
cause the heated embossments on the block 2384 to im-
print the desired indicia on each of the cartons between
the time the marking block 2384 is lowered onto the car-
tons and is thereafter lifted from the cartons prior to
discharge of the cartons from the marking turret 110 at
station S21.

DISCHARGE CONVEYOR

After the filled, sealed and marked cartons have been
discharged from the marking turrent 110 (FIGS. 1 and
2) at station S21, they are advanced by the transport
conveyor chain 1201 around the idler sprocket 1202 and
toward the sprocket 1204 which is journalled on the shaft
1207. As the cartons C move along a discharge run 2401
(FIG. 186) of the conveyor chain 1201, the cartons are
cammed out of the carrier 1246 and onto the discharge
conveyor 112 at station S22 for subsequent discharge
from the carton forming and filling machine 50 onto a
takeaway conveyor or the like (not shown).

The discharge conveyor 112 (FIGS. 186 and 187) com-
prises an elongated inner support plate 2402 which ex-
tends the full length of the conveyor 112 and has a trans-
verse inlet end wall 2403 and a transverse discharge end
wall 2404 bolted thereto. Short outer walls 2406 and 2407
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are bolted to the end walls 2403 and 2404, respectively.
As best shown in FIGURES 188 and 189, upper and lower
conveyor guide rails 2408 and 2409, respectively, are
positioned below the upper run 2411 and the lower run
2412, respectively, of the discharge conveyor and are
bolted to the short outer walls 2406 and 2407. Upper
and lower conveyor guide rails 2413 and 2414 are also
bolted to the inner support 2402 thereby assuring that the
upper run 2411 and the lower run 2412 of the conveyor
are guided along a horizontal path,

In order to assure that the discharge run 2401 (FIG.
186) of the transport conveyor chain 1201 is accurately
guided along a path wherein the supporting surfaces of the
carriers 1246 lie in a plane slightly above that of the
upper run 2411 of the discharge conveyor 112, a portion
of the rail 2413 and a rail 2416 (FIGS. 186 and 188) slid-
ably engage and maintain the run 2401 of the discharge
conveyor in a horizontal position. As indicated in FIG-
URES 187 and 188, the rail 2416 is mounted on brackets
2418 which are bolted to the inner support plate 2402.

The rear end of the inner support plate 2402 is bolted
to a bracket 2419 (FIG. 189) which is, in turn, bolted
to the vertically adjustable frame 1137. The forward end
of the conveyor 112 is supported by a rod 2421 (FIG.
187) which is secured between the end wall 2403 and
the adjustable frame 1137. Thus, the discharge conveyor
112 moves vertically with the adjustable frame 1137
when adjustments are made to accommodate the different
sizes of cartons.

The discharge conveyor is defined by an endless con-
veyor chain 2422 which includes a plurality of inter-
connected links 2423 of nylon or the like trained around
a drive sprocket 2424 and a driven sprocket 2426. The
driven sprocket 2426 is journalled on a bolt 2427 secured
to the outer wall 2406, and the drive sprocket 2424 is
keyed to an output shaft 2428 of a right angle gear box
2429. The gear box 2429 is bolted to the bracket 2419
and is driven from a gear train which includes a drive
gear 2432 (FIG. 186) that is secured to the sprocket
1204, an idler gear 2433 journalled on a bolt 2434 se-
cured to the bracket 2419, and a gear 2436 keyed to the
input shaft 2437 of the gear box 2429. Thus, the upper
run 2411 of the discharge conveyor is driven in the same
direction and substantially at the same speed as the dis-
charge run 2401 of the carton transport conveyor chain
1201.

A pair of spaced transfer rails 2438 and 2439 are in-
clined relative to the direction of movement of the dis-
charge conveyor and are provided to transfer the carton
from the carriers 1246 onto the upper run of the dis-
charge conveyor. The transfer rail 2438 is supported by a
plurality of brackets 2441 that are bolted to the coveyor
guide rails 2408 and 2409. The transfer rail 2439 is se-
cured by brackets 2443 to the brackets 2418 and by a
strap 2444 to the bracket 2419. Thus, as the discharge
run 2401 of the transport conveyor chain 1201 moves to
the right as viewed in FIGURE 186, the transfer rails
2438 and 2439 will gently deflect the cartons from the
carriers 1246 onto the discharge conveyor 112 for dis-
charge from the carton forming and filling machine.

CYCLE TIMER

A cycle timer 2450 (FIGS. 190 and 191) is provided
to control certain functions of the forming or dry section
52 (FIG. 13) relative to the position of the mandrels of
the forming turret 58. These functions will be made ap-
parent in the description of the operation and electrical
controls,

The cycle timer 2450 comprises a bracket 2451 (FIGS.
190 and 192) which is bolted to the previously mentioned
gear box 291 and has a cam shaft 2452 journalled therein.
The cam shaft 2452 is driven by a drive sprocket 2453
that is secured to the previously described sprocket 289«
by cooperating cap screws 2454 and tubular spacers 2456.
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A drive chain 2457 is trained around the drive sprocket
2453 and around a driven sprocket 2458 keyed to the cam
shaft 2452, and drives the cam shaft one revolution for
each indexing movement of the carton forming turret 58.

A normally closed, held open zero position cam switch
1CS (FIG. 190) is mounted on the bracket 2451 in posi-
tion to have its actuating element 2459 momentarily
opened by a lobe 2460 of a cam 2461 keyed to the cam
shaft 2452 once for each revolution of the cam shaft. A
normally opened mandrel clearing cam switch 2CS
(FIGS. 190 and 191) is mounted on the bracket 2451 in
position to have its actuating element 2462 momentarily
closed by a lobe 2463 of a cam 2464 that is keyed to the
cam shaft 2452 once for each revolution of the cam
shaft. A normally closed vacuum control cam switch
3CS is bolted to the bracket 2451 in position to have its
actuating element 2466 momentarily opened by a lobe
2467 of a cam 2468 that is keyed to the cam shaft 2453.

The timing of the cams is such that the zero position
switch 1CS is momentarily opened, and the mandrel
clearing cam switch 2CS is momentarily closed immedi-
ately prior to an indexing movement of the turret 58 when
the carton engaging tools of the carton forming section
52 are in their retracted positions spaced from the man-
drels 60 and 61. The vacuum control cam switch 3CS
is closed during the time the carton blanks B are engaged
by the associated erecting mechanism and are being car-
ried from the associated magazine to the mandrel loading
position.

OPERATION AND ELECTRICAL CONTROLS

The mechanical operation of the several components
of the carton forming and filling machine 50 (FIG.1)
has been included with the description of the components
and is controlled by an electrical circuit 2500 illustrated
in FIGURES 192-195. Accordingly, the description to
follow will be directed mainly to the protective devices
in the machine and to the specific functions performed by
an operator when operating the machine.

In order to more easily locate the different parts of the
electrical circuit in the drawings, reference numerals are
placed near the left margin in FIGURES 193-195, and
indicate horizontal reference lines which will be referred
to in the description to follow. A form section control
panel 2498 (FIG. 1) and a fill section control panel 2499
are provided for housing many of the electrical compo-
nents at locations which are convenient to the operator.

The electrical circuit 2500 is connected to a 220 volt,
three phase power source by main lines L1, L2 and L3
(FIG. 192) having a main circuit breaker 1CB therein. A
vacuum pump motor 1M is connected to the main lines
by leads 2501 having normally open starter contacts
1M-1 therein. The blower motor 5M is connected to the
main lines by leads 2502 having starter contacts SM-1
therein. The form section drive motor 3M is connected
to the main lines by leads 2503 having starter contacts
- 3M-1 therein. The fill section drive motor 4M is con-
nected to the main lines by leads 2504 having contacts
4M-1 therein, and the clean-in-place motor 7M is con-
nected to the main lines by leads 2506 having contacts
7M-1 therein.

The primary coil of a step-down transformer 1T is
connected to main lines L1 and L3 and has opposite ends
of a 120 volt secondary coil connected to control circuit
main lines 1.4, L5, 1.6 and L7, L8, 19.

The bottom heating coils 691 (FIG. 192) are divided
into a continuous heating section 2597 and a regulating
heat section 2508. The heating coils 691 in the continuous
heating section 2507 are connected by leads 2509, 2511
and 2512 to the main lines L1, L2 and L3, respectively.
Normally open relay contacts 2C—1 are interposed in each
of the leads 2509, 2511 and 2512. Thus, the heating coils
691 are operated by 220 volt single phase power.

The heating coils 691 of the regulating heat section
2508 of the bottom air heaters receive power from vari-
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able transformers 1VT that are connected to the main
lines L1, L2 and L3. The output leads 2513 of the vari-
able transformers 1VT direct single phase, 220 volt power
to the bottom heating coils 691 and have normally opened
relay contacts 1C-1 interposed therein.

The top heating coils 1991 are also divided into a
continuous heating section 2516 and a regulating heating
section 2517. The top heating coils 1991 on the con-
tinnous heat section 2516 are connected to the main lines
L1, 12 and L3 by leads 2518, 2519 and 2521 having
normally opened relay contacts 3C-1 therein. The top
heating coils 1991 in the regulating heat sesction 2517 of
the top air heaters receive power from variable trans-
formers 2VT that are connected to the main lines L1, 1.2
and L.3. The output leads 2522 of the transformers 2VT
direct single phase 220 volt power to the top heating coils
1991 and have normally open relay contacts 4C—1 therein.

As mentioned above, the controls and other portions
of the electrical circuit not yet described receive 120
volt single phase current from pairs of control circuit
main lines L4, L5, L6 and L7, L8 and L9 when the con-
trol power transformer 1T is energized.

In order to prepare the machine for operation, ths
main circuit breaker 1CB (FIG. 192) is closed and a
plant air valve (not shown) is opened directing high
pressure air into a pressure switch 1PS (FIG. 193, line
30) which closes upon rise of pressure. A low heat in-
dicating light 8IL (line 29) for the top heater is lighted
through a circuit from main line L4 to main line L7 which
circuit includes the light 8ILL and a control module
MOD-1 that is controlled by the thermocouple 2609
(FIGS. 146 and 193) in the top heating turret. Similarly,
a low heat indicating light 6IL (line 24) for the bottom
heaters is lighted through a circuit from main line 14 to
main line L7 which includes a control module MOD-2
that is controlled either by thermocouples 638 (FIGS.
50 and 193) in the upper bottom heating heads 82 that
are associated with the upper series of mandrels 60 or by
similar thermocouples 638 in the lower bottom heating
heads that are associated with the lower series of mandrels
61 depending upon the position of the selector switch
1SS in one of two selected positions. At this time, a
“run” indicator light 21IL (FIG. 195, line 90) is lighted
indicating that the machine is prepared for starting. The
light 21IL is energized through a circuit between main
lines L4 and L7 which circuit includes a closed contact
2PB-SS-1 of a push button, filling section drive start
switch 2PB-SS (line 86). If the level of the milk, or
other liquid in the tank 1685 (FIG. 119A) is low as de-
termined by the flow control valve FCV, a milk level con-
trol relay 12CR (line 92) is deenergized causing a circuit
to be established between main lines L4 and L7 which
circuit includes a closed relay contact 12CR-1 (line 99)
and a low milk supply indicator light 231L. It will be un-
derstood that as soon as the air temperature is raised to
the desired level, the bottom heater indicating light 5TL
(line 23) and the top heater indicating light 7IL (line 28)
will be lit.

The closing of the main circuit breakers also effects
energization of photoelectric control relays 1CR, 2CR,
3CR, 4CR, 5CR and 6CR (lines 9-18) through inde-
pendent circuits between main lines L4 and L7. Relays
1CR and 2CR of emergency stack limit detectors are
controlled by the photoelectric cells 1168 (FIGS. 82 and
83) and cooperating light sources 1113 each of which is
associated with one of the two columns of cartons in the
accumulator 56 (FIG. 1). When the associated column of
cartons extends to the height of the light source 1113, the
associated relay 1CR or 2CR becomes energized. Similar-
1y, the relays 3CR and 4CR, which are high stack detec-
tors, are controlled by the photoelectric cells 1109 and
light sources 1114, and become energized in the event
the associated column of cartons raises above the light
sources 1114, The relays SCR and 6CR, which are low
stack detectors, are controlled by the photoclectric cells
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1111 and light sources 1116 and become energized in the
event less than three cartons are present in the associated
column of cartons. The light sources 1113, 1114 and
1115 receive their power from transformers 2T and 3T
(line 4) which, with indicator lights 1IL, 2IL and 3IL,
are connected to main lines L4 and 1L7. In the event the
cartons are not properly positioned in their columns in
the accumulator, and the associated one or ones of the
relays 1CR to 6CR become energized, associated relay
contacts 1CR~-1 to 6CR-1 are closed thereby lighting as-
sociated indicating lights 25IL, 26IL, 27IL, 28IL, 29IL
and 361L. :

After the machine has been prepared as above men-
tioned, the operator actuates a blower-vacuum motor
start switch 2PB (FIG. 193, line 33). Actuation of the
start switch 2PB completes a circuit between lines L4 and
L7 which includes a normally closed stop switch 1PB
and a time delay relay TDR which relay is energized
thereby closing a mormally open contact TDR-1 in a
holding circuit 2530 that is parallel with the start switch
2PB and relay contact TDR~2 (line 35). A motor starter
relay IM (line 35) and motor starter relay SM (line
36) are in parallel with each other and are in series with
open contacts TDR-2, and accordingly are energized upon
closing of contacts TDR—-2 causing relays 1M and 5M to
be energized and contacts 1M-2 and SM-2 (line 34) to
close the holding circuit 2530 about start switch 2PB.
Relay contacts TDR-1 and TDR~2 remain closed until
the circuit is opened to time delay relay TDR. Normally
closed overload contacts 1IM-OL and SM~OL in series
with starter relays 1M and SM remain closed unless the
associated motors 1M or 5M become overloaded. Ener-
gization of the motor starter relays 1M and 5M also closes
relay contacts 1IM-1 and 5M-1 (FIG. 192) thereby start-
ing the vacuum pump motor 1M and the blower
motor 5M.

As the vacuum increases, a vacuum switch 1VS (line
30) closes thereby energizing control relay 7CR through
a circuit which includes the closed plant air pressure switch
1PS and the closed vacuum switch 1VS. Energization of
the control relay 7CR closes a normally open contact
7CR-1 (line 50) in a form drive cycle control circuit
2532. Thus, unless the plant air pressure valve is open
closing 1PS and the vacuum pump is operating closing
1VS, neither the form mnor the fill section drives will
operate.

As the blower air pressure increases, an air pressure
switch 2PS (line 39) closes thereby making the top and
bottom air heater circuits available and lighting a blower
indicating light 1211 (line 46). The heater selector switch
1SS may be shifted from the “off” position illustrated to
positions wherein only the bottom heaters operate, only
the top heaters operate, or both bottom and top heaters
operate.

When the selector switch 1SS is in “bottom heater”
position contacts 1SS-1 and 1SS-2 close circuits 2533 and
2534 thereby lighting a bottom heater indicating light
9IL (line 37) and energizing control relay 1C. Energiza-
tion of relay 2C causes relay comntact 2C-1 in the con-
tinuous bottom heat section 2507 (FIG. 192) to close
thereby directing current into the heater coils 691 of the
continnous heat section 2507. If the bottom heat thermo-
couples 638 determine that the air temperature is low,
control module MOD-2 will cause a bottom heat regulator
section relay BHR (line 22) to remain deenergized hold-
ing a normally closed contact BHR-1 (line 40) closed
thereby energizing control relay 1C causing relay con-
tacts 1C-1 (FIG. 192) 1o close and direct current through
the bottom heater 691 in the regulating heat section 2508.
When the thermocouple 638 that is connected to the con-
trol module MOD-2 senses that the temperature is ex-
cessive at the bottom heating heads, the regulating heat
section relay BHR will be energized thereby opening con-
tact BHR-1 (line 40) deenergizing relay 1C and the
bottom heaters 691 in the regulating section 2508. Thus,
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the bottom heaters 691 in the regulating section will cycle
on and off to provide the proper sealing temperature at
the bottom heating heads.

When the selector switch 1SS (line 38) is set in the
“top heater” position, contactors 1SS-3 and 1SS-5 close
circuits 2536 and 2537 thereby lighting the top heater
indicating light 1111 (line 45) and maintaining control
relay 3C energized while relay 4C cycles in response to
opening and closing of relay contact THR-1. Relay con-
tact THR-1 is closed when the top heater thermocouple
2000 (line 26) senses that the temperature is low and
causes control relay THR to remain deenergized. Con-
versely, when the top heater thermocouple senses that the
temperature is high, the relay THR is energized through
control module MOD-1 causing the relay contact THR-1
(line 43) to open. Thus, relay contacts 3C-1 (FIG. 192)
are held closed while relay contacts 4C—1 cycle causing
the top heaters 1991 in the continuous heat section 2516
to operate continuously while the top heaters in the reg-
ulating section 2517 operate intermittently.

When the selector switch 1SS is set in the “bottom-top”
heating position, contacts 1SS-2, 1SS-3, and 1SS-4,
1SS-5 close circuits 2534, 2536, and a circuit 2538, re-
spectively. Control relays 2C and 3C are then continu-
ously energized while control relays 1C and 4C cycle in
the manner mentioned above. Energization of relays 2C
and 3C closes relay contacts 2C-2 and 3C-2 (line 44) in
circuit 2538 thereby lighting combination heating light
10IL.

A stamp heat selector switch 10SS (FIG. 195, line 118)
closes a circuit between main lines L6 and 1.9. The cir-
cuit includes variable transformers 3VT and 4VT, the
slip rings 2338, the brushes 2339, and the four die heat-
ing elements 2341. Closing of the switch 10SS also closes
a circuit between main lines L6 and L7 to a stamp heater
indicating light 241, (line 123). A panel pilot light 4I1.
(line 124) is connected between main lines L6 and L7-
and when lif indicates that power is present in these
main lines.

Before the form drive motors 3M and fill drive motor
4M (FIG. 192) can be started, a key K (FIG. 194,
line 50) is turned on and a “hand-automatic” selector
switch 2SS is placed in the “automatic” position as illus-
trated in FIGURE 194 and thereby lights an “auto” in-
dicating light 13IL (line 52). A selector switch 1PB-SS is
switched to the “run” position thereby opening a con-
tactor 1PB-SS-1 and closing contactors 1PB-SS-2 and
1PB-SS-3 (line 58). Closing of 1PB-SS-3 lights a “run”
indicator light 15I1. The form drive cycle control cir-
cuit 2532 is then closed between main lines L4 and L7.
The circuit 2532 includes the closed key K, closed con-
tacts 3PB-1 and 4PB-1 of emergency stop switches 3PB
and 4PB which are located in different areas of the ma-
chine, a closed contact 5PB-1 of a normal stop switch
5PB, a closed contact 6PB—1 of another stop switch 6PB
located at a different point on the machine, a closed
contact 28S-1 of a selector switch 2SS which is placed
in the “automatic” position, the momentarily closed push
button contact 1PB-SS—1 which is momentarily closed
and thereafter released to return to the open position
shown in FIGURE 194, the closed contacts 1CR-2 and
2CR-2 of photoelectric cell relays 1ICR and 2CR (line
9), the closed contact 7CR-1 of pressure control relay
7CR (line 30) and the relay 8CR thereby energizing the
same. It will be noted that if cartons are stacked in either
column of the accumulator to the heighth of the upper-
most photoelectric cells 1108 of the emergency stack
limit detectors, that the relay contacts 1CR-2 or 2CR-2
(line 50) will be opened thereby deenergizing control
relay 8CR. Energization of relay 8CR closes relay con-
tact 8CR~1 (line 51) in a holding circuit of start switch
1PB-SS which circuit includes the closed contact
1PB-SS-2.

Energization of relay 8CR also closes relay contact
8CR-2 (line 61) which causes energization of the motor
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starter 3M (line 60). The circuit to motor starter 3M
includes a portion of the circuit 2532 (line 50) a lead
2539, a lead 2541, the closed contact 8CR-2, the motor
starter relay 3M, and the normally closed overload con-
tacts 3M—OL of the motor starter relay 3M. Energiza-
tion of the relay 3M closes relay contacts 3M-1 (FIG.
192) thereby starting the form drive motor 3M and
causing form drive indicator light 17YL (line 62) to
light. Energization of relay 3M also closes relay con-
tact 3M-2 (line 60) which is in a circuit 2542 that in-
cludes the normally closed zero position cam switch 1CS
(FIGS. 190 and 194), a closed contact 285-2 of selector
switch 2SS, and a closed contact 1PB-SS-4. The function
of the components of the circuit 2542 will soon be de-
scribed.

The picking of carton blanks from the two magazines
70 and 71 (FIG. 1) is controlled by vacuum selector
switches 5SS, 7SS (FIG. 194, lines 74 and 77), respec-
tively, on the form section panel 2498 (FIG. 1), and 6SS,
8SS, respectively, on the fill section panel 2499. The se-
lector switches 5SS, 6SS and 7SS, 8SS are wired for two-
way control thereby permitting the removal of carton
blanks from either magazine to be controlled from either
the form section or the fill section.

Energization of relay 3M also closes relay contact
3M-3 (line 60) which energizes a solenoid valve 3SOL
which directs high pressure air into the cylinder 726
(FIG. 49) of the bottom heater 84 thereby causing the
air control valve 716 to be shifted from the partially in-
active venting position shown in FIGURE 56 to the
active heating position shown in FIGURE 55. When
relay 3M is deenergized, it will be apparent that the
cylinder 726 will return the valve 716 to the venting
position shown in FIGURE 56.

In order to direct vacuum to the upper erecting mech-
anism 72 (FIG. 26) the upper magazine 70 must con-
tain a sufficient quantity of carton blanks to hold a limit
switch 3LS closed. A similar limit switch 4LS (FIG.
43) of the lower magazine 71 is likewise held closed by
a sufficient quantity of carton blanks when it is desired
to operate the lower erecting mechanism 76. When the
switch 3LS (FIG. 194, line 74) is held closed and the
selector switches 5SS and 6SS are closed as indicated
in FIGURE 194, a solenoid valve 1SOL and a picker
vacuum control relay 17CR (line 76) are energized
through a circuit which includes normally closed relay
contacts 9CR~1 and 10CR-1. Similarly, when the switch
4LS is held closed and the selector switches 7SS and
8SS are closed, a solenoid 2SOL and a control relay
18CR (line 79) are energized through a circuit which
includes normally closed relay contacts 11CR-1 (line 77)
and 9CR-1 (line 74). When the solenoid valve 1SOL is
energized, a vacuum supply conduit to the upper erecting
mechanism is opened permitting the carton balnks to be
withdrawn from the upper magazine and be erected as
described hereinabove. Likewise, when the solenoid valve
2SOL is energized, a vacuum supply conduit to the lower
erecting mechanism is opened permitting the carton
blanks to be withdrawn from the lower magazine and
be erected in the previously described manner.

It is apparent that the vacuum supply to the upper
erecting mechanism can be interrupted upon deenergiza-
tion of the solenoid valve 1SOL (line 74) and that the
vacuum supply to the lower erecting mechanism can be
interrupted by deenergizing the solenoid valve 2SOL
(line 77). However, if such deenergization is permitted
to occur during operation after a carton blank has been
gripped and has been partially erected but before the
carton has been completely erected, a carton jam will
occur. Accordingly, the cam switch 3CS (FIGS. 190 and
194, line 76) is held closed during the interval when
suction is normally directed to the suction heads, and
defines a holding circuit 2543 for the solenoid valve
1SOL and a second holding circuit 2544 for the solenoid
valve 2SOL. The holding circuit 2543 includes relay con-
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tacts 17CR~1, which, if closed at the time cam switch
3CS is closed, will hold the solenocid valve 1SOL and
control relay 17CR energized until the carton picking
cycle is completed. Similarly, the holding circuit 2544
includes relay contacts 18CR-1 (line 79) which, if
closed at the time the cam switch 3CS is closed, will
hold the solenoid valve 2SOL and control relay 18CR
energized until the carton picking cycle is completed
and the cam switch 3CS opens.

The vacuum supply to the upper erecting mechanism
72 (FIG. 2) will be interrupted if switches 5SS, 6SS,
3LS, contact 9CR-1, or 10CR-1, are opened. Limit
switch 3LS opens if the supply of cartons in the upper
magazine 70 is low. Normally closed relay contact
10CR-1 will open if the “high stack interlock” relay
10CR (line 80) is energized upon closing of normally
opening relay contact 3CR-2. Relay contact 3CR-2
closes if the photoelectric high stack detector control re-
lay 3CR (FIG. 193, line 13) becomes energized.

The vacuum supplied to the lower erecting mechanism
76 (FIG. 2) will be interrupted if solenoid valve 2SOL
is deenergized by the opening of one or more of the fol-
lowing contacts or switches which include; relay contacts
9CR~1, 11CR-1 and switches 7SS, 8SS and 4LS. Limit
switch 4L.S will open if the supply of cartons in the lower
magazine 71 is low. Normally closed relay contacts
11CR~-1 will open. if the “high stack interlock” relay
11CR (line-81) is energized upon closing of normally
open relay contacts 4CR-2. Relay contact 4CR-2 closes
when the photoelectric high stack detector controls relay
4CR (FIG. 193, line 15) becomes energized. Energiza-
tion of control relays 10CR and 11CR (lines 80-84) will
close relay contact 10CR-2 and 11CR-2, respectively,
and closing of either or both contacts 16CR—2 or 11CR~
2 will light a high stack detector indicating light 19IL.

In order to start the fill section drive motor 4M (FIG.
192) a fill section drive control circuit 2546 (line 86) is
closed between lead 2541 (line 85), that is controlled by
the key K (line 50) and the main line L7. The fill sec-
tion drive control circuit 2546 includes a normally closed,
push-button stop switch 9PB, a contact 9SS-1 of a selec-
tor-switch 9SS which is closed when the selector switch
9SS is set in an automatic position, a “start-run-jog”
switch 2PB-SS which has a contactor 2PB-SS-2 that is
momentarily closed and thereafter opens when the start
button is actuated, a normally closed stop switch 10PB,
a relay contact 7CR-2 which is closed when the plant
air pressure switch 1PSS and vacuum switch 1VS (line
30) are closed, the closed contact CIP-1 of a clean-in-
place selector switch CIP, the motor starter relay 4M
and the normally closed overload relay contact 4M~OL.
Thus, when the contact 2PB-SS-2 is momentarily
closed, the relay 4M is energized closing relay contact
4M-1 (FIG. 192) thereby starting the motor 4M.

Energization of the relay 4M also closes relay contact
4M-2 (line 87) which is in series with a closed contact
2PB-SS-3 and is in parallel with contact 2PB-SS-2 there-
by providing a holding circuit for a start switch 2PB-SS.
Closing of contact 4M-2 also lights the fill drive indicator
light 201IL.

Relay contact 4M-3 (line 103) is closed upon energiza-
tion of relay 4M thereby energizing sterilizer contro! re-
lay 15CR causing relay contacts 15CR-1 (line 106) and
15CR-2 (line 110) to close the circuit to the two banks
of ultraviolet lights 94 which are energized through trans-
formers 4T. In order to protect the eyes of the operator
from the ultraviolet lights, normally closed limit switches
7LS are connected to the door 1010 (FIG. 82) of the
housing 1006 which encloses the ultraviolet lights 94 and
open thereby breaking the circuit to the lights 94 when
the door is opened.

Energization of relay 4M also closes relay contact
4M-4 (line 88) which energizes a solenoid valve 4SOL
that directs high pressure air into the cylinder 2026 (FIG.
148) of the top heating turret 106 thereby causing the air
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control valve 2016 to be shifted from the partially inac-
tive venting position shown in FIGURE 150 to the active
heating position shown in FIGURE 149. It will be ap-
parent that the valve 2016 will be in the venting posi-
tion of FIGURE 150 when the fill section drive motor 4M
(FIG. 192) is stopped.

In order to feed cartons from the accumulator 65 (FIG.
1) into the wet or filling section 54, a sufficient quantity
of liquid must be present in the filler tank 1685 (FIG.
119A) to energize the milk level relay 12CR (line 92)
thereby closing a relay contact 122CR~1 (line 95), which
directs power into a lead 2547, or a toggle switch 1TG
must be actuated to open the circuit to the milk level re-
lay 12CR and close another circuit to the lead 2547 which
bypasses_the contact 12CR-1 and permits emptying of
the liquid supply tank of the filling turret.

As mentioned previously, the normally open cam switch
5CS (FIGS. 95 and 195, line 95) is held closed and the
normally closed cam switch 6CS is held open when the feed
mechanism 96 is in the starting or 0° position shown in
FIGURE 95. However, immediately after initiating a feed
stroke, the switches 5CS and 6CS return to their normal
positions. Thus, a carton feeding cycle is initiated by a
circuit which extends from lead 2547 to main line L7 and
includes the momentarily closed cam switch 5CS, the
closed toggle switches 2TG and 3TG, closed relay con-
tacts SCR—2 and 6CR-2, which contacts remain closed
if three or more cartons are present in each column of
the accumulator, and control relays 13CR and 14CR.
Energization of relays 13CR and 14CR close relay con-
tacts 13CR-1 (line 97) and 14CR-1 (line 98) thereby
maintaining relays 13CR and 14CR energized until com-
pletion of the cycle of operation even though the starting
circuit is broken to relays 13CR or 14CR upon opening
of relay contacts SCR-2 and 6CR-2. Energization of re-
lays 13CR and 14CR also closes contacts 13CR-2 and
14CR—2 (lines 100 and 101) thereby energizing clutch
solenoids 1317 and 1314 (FIG. 96) and causing the feed
mechanism 96 to operate continuously.

If it is desired to bypass low stack relay contacts SCR—2
and SCR-3, a normally open clear-out switch COS (line
93) is held closed thereby making it possible to remove
all cartons from the accumulator 65 (FIG. 1).

The carton forming and filling machine may be stopped
in several different ways. The stop switch 1PB (line 33)
may be momentarily opened thereby deenergizing motor
starter relays 1M and 5M (lines 35 and 36) causing the
vacuum pump motor 1M and the blower motor SM (FIG.
192) to stop. Vacuum then decreases opening vacuum
switch 1PS (line 30) thereby deenergizing control relay
7CR. Relay contacts 7CR-1 (line 50) open deenergizing
control relay 8CR opening relay contact 8CR-2 (line 61)
and deenergizing motor starter 3M (line 60) thus stop-
ping the form drive motor 3M (FIG. 192). Deenergiza-
tion of control relay 7CR also opens relay contact 7CR—2
(line 86) thereby deenergizing motor starter 4M (line
87) stopping the filling section drive motor 4M (FIG.
192).

During the normal stopping of the form drive, it is de-
sired that the partially formed cartons on the mandrels
60 and 61 (FIG. 1) of the carton forming turret 58 be
removed from the mandrels so as to assure that all car-
tons entering the accumulator 65 will have their bottom
closures properly sealed. Normal stopping of the form
drive is initiated upon momentary opening of either stop
switch SPB or 6PB (line 50) which switches are located
at the form panel 2498 (FIG. 1) and fill panel 2499 of
the machine, respectively. Opening of switches SPB or
6PB deenergizes relay 8CR opening relay contact 8CR-1
(line 51) and 8CR~2 (line 61). However, motor starter
relay 3M (line 60) remains energized through a circuit
from lead 2539, through normally closed cam switch
1CS, through closed selector switch contact 2SS-2,
through closed contact 1PB-SS-4, through closed relay
contact 3M-2, through motor starter relay 3M, and
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through overload contacts 3M-OL to main line L7. Open-
ing of stop switch SPB or 6PB momentarily closes switch
contacts SPB—1 and 5PB-2 (lines 64 and 65) or 6PB-1
and 6PB-2 (lines 66 and 67) slightly before 5PB or 6PB
(line 50) opens thereby energizing control relay 9CR
(line 64) and stepping switch actuating relay 45S-A. (line
65). Energization of 9CR closes relay contact 9CR-2
(line 62) and 9CR-3 (line 68), and energization of step-
ping switch actuating relay 4SS—-A closes relay reset con-
tact 4SS-R1 (line 68) which is mechanically latched in
the closed position until reset. Thus, the motor starter
relay 3M (line 60) remains energized through a circuit
from lead 2541 which includes relay contact 9CR~-2 and
3M-2. Energization of control relay 9CR also opens nor-
mally closed contacts 9CR-1 (line 74) in the vacuum
control system thereby preventing further cartons from
bein placed on the mandrels.

After the momentarily closed contacts SPB—-1, SPB-2,
6PB-1 and 6PB-2 have been returned to the open position
shown in FIGURE 194, the stepping switch actuating re-
lay 4SS—A is deenergized by opening the cam switch 2CS
(line 66) each time the forming turret is indexed thereby
deenergizing the stepping switch actuating relay 4SS-A
and causing the stepping switch 4SS to step one increment
for each indexing movement of the carton forming turret.
Each deenergization and subsequent energization causes
the stepping switch to shift one step. During this stepping
operation the contact 4SS-R1 remains latched closed, and
accordingly the circuit to the stepping switch relay 4SS-A
includes the lead 2539, the closed contacts 4SS-R1 and
9CR-3, and the cam switch 2CS. After the forming tur-
ret stepping switch has indexed six times, the contactor
4SS-1 of the stepping switch 4SS closes against a ter-
minal 2548 (line 69) thereby energizing a stepping switch
reset relay 45SS-R (line 71) which resets the stepping
switch 4SS to its original position and unlatches the relay
contact 4SS-R1 thereby opening the same. The motor
starter relay 3M (line 60) remains energized until the
normally closed zero position cam switch 1CS (line 60)
opens thereby causing the form section drive motor 3M
(FIG. 192) to stop when the carton engaging tools of the
bottom forming section are spaced from the mandrels 60
and 61 (FIG. 1).

The stepping switch 4SS and its relays 4SS—-A and
4SS-R may be Model No. MER115 manufactured by
Gardean Electric Manufacturing Company, Chicago, Iil.

In order to stop the fill section drive motor 4M (FIG.
192), stop switches 9PB or 10PB (line 86), which are
located in the form section control panel 2498 and fill
section control panel 2499, respectively, are momentarily
opened. Opening of the switches 9PB or 10PB deener-
gizes motor starter relay 4M (line 87) thereby stopping
the fill section motor 4M.

If an emergency occurs and it is essential that the form
section drive motor 3M and fill section drive motor 4M
be stopped immediately, stop switches 3PB or 4PB (line
50) are momentarily opened thereby deenergizing relay
8CR opening relay contact 8CR-1 (line 51) and 8CR-2
(line 61). Opening of relay contact 8CR-2 deenergizes
motor starter relay 3M (line 60) thereby immediately
stopping the form section drive motor 3M.

If at the time it is desired to stop the form drive motor
3M, the motor is under control of the stepping switch
4SS (line 69), stepping switch reset relay 4SS—-R is ener-
gized upon momentary closing of stop switch contacts
3PB-2 or 4PB-2. Energization of relay 4SS-R opens
relay contact 4SS-R1 thereby deenergizing control relay
9CR (line 64) opening contact 9CR-2 (line 62) thereby
opening the stepping circuit to the motor starter relay
3M and stopping motor 3M.

Opening of the stop switch contacts 3PB~1 or 4PB-1
(line 50) also breaks the circuit to motor starter con-
tact 4M (line 87) which circuit includes the lead 2539
and 2541 (FIG. 194). Deenergization of motor starter
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relay 4M opens relay contacts 4M-1 (FIG. 192) there-
by immediately stopping the fill section motor 4M.

It is sometimes desirable to remotely control the form
section drive motor 3M or fill section drive motor 4M.
Accordingly, a portable remote control panel PCP (FIG.
194, line 54) includes jacks J which may be inserted
into receptacles R1 provided in the form section control
panel 2498 (FIG. 1) if the form section motor 3M is de-
sired to be remotely controlled. If it is desired to operate
the form drive motor 3M by the remote control panel
PCP, the jacks J are connected to receptacles R1, as men-
tioned above, selector switch 2SS (line 50) is placed in a
remote control position wherein the contact 255-1 opens
from drive cycle control circuit 2532 and closes a circuit
which includes leads 2549 and causes energization of indi-
cator light 14IL. Selector switch 1PS-SS is actuated so
as to open contact 1PS-SS-2 (line 51), open contact
1PS-SS-3 (line 58) that is in series with indicator light
15IL and close 1PS-SS-3 in a circuit in series with an
indicator light 16IL thereby lighting the same, and open
contact 1PB-SS—4 (line 60) thereby removing the cam
switch 1CS from the circuit which controls starter relay
3M. In order to start the form section drive motor 3M,
a start switch 8PB (line 57) is momentarily closed there-
by closing a circuit to relay 8CR (line 50) which includes
the lead 2549, a closed stop switch 7PB, the momentarily
closed start switch 8PB, and the relay 8CR which is ener-
gized. Energization of relay 8CR closes relay contacts
8CR-1 (line 51) thereby holding relay 8CR energized
through a circuit which includes a “runm-jog” selector
switch 3SS which is closed as shown when in the run
position. Energization of relay 8CR closes relay contact
8CR-2 (line 61) which energizes motor starter relay
3M and accordingly starts the form section drive motor
3M (FIG. 192) upon closing contact 3M-1. If it is de-
sired to jog the motor 3M, the run jog switch 3SS is
opened and the circuit to relay 8CR is alternately ener-
gized . and deenergized by closing or opening the start
switch 8PB.

If it is desired to control the fill motor 4M (FIG.
192) by means of the portable control panel PCP, the
jacks J of the panel are connected to the receptacles R2
(line 88). The contact 9SS-1 (line 86) of sclector switch
9SS is opened to break the fill drive control circuit 2546
and is closed in a circuit 2551 which directs power into
the portable control panel PCP when connected to re-
ceptacles R2. The switch 2PB-SS is also actuated to
open contact 2PB-SS-2 (line 86), open contact 2PB—SS-1
_(line 90) thereby extinguishing indicating light 21IL and
closing contact 2PB-SS-1 in a circuit which includes jog
indicating light 22IL thereby lighting the same. The con-
trol panel PCP is operated in the same manner as when
connected to the form drive panel 2498 except that the
relay 4M is energized directly from the panel PCP rather
than through an intermediate control relay. -

The clean-in-place drive motor 7M (FIG. 192) is inter-
locked with the fill drive circuit 2546 (linc 86) by the
switch CIP to prevent simultaneous operation of the two
drives. When operating the clean-in-place motor 7M, a
contact CIP-2 of the interlock switch CIP is closed and
the contact CIP-1 is opened. A start switch 11PB is
closed thereby energizing starter relay 7M closing hold-
ing contact 7M-2 (line 86) and rclay contacts 7M-1
(FIG. 192) thereby starting the clean-in-place motor 7M.
A normally closed stop switch 12PB (line 85) is included
in the circuit with relay 7M, and when opened, deener-
gizes relay 7M and stops the clean-in-place motor 7M.

From the foregoing description, it is apparent that the
‘carton forming and filling machine of the present inven-
tion broadly provides an intermittently driven carton
forming section which closes the bottom closures of the
cartons, a continuously driven filling section which fills
and closes the tops of the cartons and is driven independ-
ently of the forming section, and an accumulator disposed
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sterilizes the cartons and stores a sufficient number of
cartons therein to permit either the fill section or the
form section and accumulator, to operate independently
for a limited time. Thus, the form section may be oper-
ated so as to clear cartons therefrom when the fill section
is inoperative; and conversely, the fill section may be
operated when the forming section and accumulator are
inoperative. :

Although the machine 50 is used primarily for the pur-
pose of packaging liquid dairy products, it is understood
the machine is capable of handling other flowable mate-
rial, and that the term “liquid” as used in the claims is to
be construed broadly emough to include such flowable
material. :

While one embodiment of the present invention has
been shown and described, it will be understood that vari-
ous changes and modifications may be made without de-
parting from the spirit of the invention or the scope of
the appended claims.

The present invention and the manner in which the
same is to be used having thus been described, what is
claimed as new and desired to be protected by Letters
Patent is:

1. A machine for forming and filling cartons each of
which includes a bottom closure and a stop closure; the
combination of a forming section having means for
erecting cartons from carton blanks and having means for
sealing the bottom closures of each carton; an accumulat-
ing section including a vertically extending accumulating
conveyor driven at a predetermined speed, a plurality of
evenly spaced carriers on said conveyor, means for trans-
ferring cartons from said forming section onto said car-
riers, and a carton accumulating guideway for receiving
cartons from said conveyor and for accumulating a verti-
cal stack of abutting cartons; a filling section including
means for filling each carton and means for sealing the
top closure of each carton, and means for transferring
the cartons from said stack to said filling section at a speed
determined by the demand for cartons from said filling
section.

2. A machine for forming and filling cartons each of
which includes a bottom closure and a top closure, the
combination of a forming section having means for erect-
ing cartons from carton blanks and having means for
sealing the bottom closures of each carton, an accumu-
lating section including means for accumulating a supply
of cartons having their bottom closures sealed and their
top closures open, a filling section including means for
filling each carton and means for sealing the top closure
of each carton, first drive means for intermittently driv-
ing said erecting means and said bottom sealing means
and for continuously driving said accumulating means,
second drive means independent of said first drive means
for continuously driving said filling means and said top
sealing means, and control means for detecting the mini-
mum desired number of accumulated cartons in said ac-
cumulating section and for precluding transfer of cartons
from said accumulating section to said filling section when
the number of accumulated cartons is less than said mini-
mum number of cartons.

3. A machine for forming and filling cartons each of
which includes a bottom closure and a top closure com-
prising a forming section having means for simultane-
ously erecting a plurality of rows of cartons from tubular
carton blanks and having means for simultaneously seal-
ing the bottom closures of the cartons in said plurality of
rows, an accumulating section including means for ac-
cumulating a supply of cartons in a plurality of rows
each of which corresponds to one of said rows in said
forming section, a filling section including means for
receiving the cartons from said accumulating means in
a single row from said plurality of rows and including
means for filling each carton and means for sealing the
top closure of each carton, and transfer means for simul-
taneously transferring cartons from each of said plurality
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of rows of accumulated cartons for acceptance in the
single row of cartons in said filling section.

4. An apparatus according to claim 3 wherein control
means are provided for detecting the minimum desired
number of cartons in.said accumulating section and for
precluding transfer of cartons from said accumulating
section to said filling section when the number of accu-
mulated cartons is less than said minimum number of
cartons.

5. An apparatus according to claim 3 wherein the car-
tons in the plurality of rows in said forming section are
moving at a predetermined speed and wherein the car-
tons in said single row in said filling section are moving at
a speed substantially equal to the sum of the speeds of
all of said plural number of rows in said forming section.

6. A machine for forming and filling cartons each of
which includes a bottom closure and a top closure, com-
prising a forming section having means for erecting car-
tons from tubular carton blanks and having means for
sealing the bottom closures of each carton, an accumulat-
ing section including an accumulator for accumulating
a supply of cartons having their bottom closures sealed
and their top closures open, a low level detector in said
accumulation section for detecting the minimum desired
number of cartons in said accumulator, a filling section
including means for filling each carton and means for
sealing the top closure of each filled carton, means for
transferring cartons from said accumulator to said filling
section, first drive means for intermittently driving said
erecting means and said bottom sealing means and for
continuously driving said accumulating means, second
drive means independent of said first drive means for
continuously driving said filling means and said top
sealing means, and for intermittently driving said trans-
ferring means, and control means connected between said
low level detector and said second drive means for de-
activating said transfer means in the event a number of
cartons less than said minimum desired number is detected
by said low level detector.

7. A machine for forming and filling cartons each of
which includes a bottom closure and a top closure, com-
prising; a forming section having means for erecting car-
tons from flat folded blanks into tubular carton blanks
and having means for sealing the bottom closures of each
carton; an accumulating section including an accumulator
for storing a supply of cartons having their bottom clo-
sures sealed and their top closures open, a low level de-
tector in said accumulating section for detecting the mini-
mum desired number of cartons in said accumulating sec-
tion, a high level detector in said accumulating section
for detecting the maximum desired number of cartons in
said accumulating section; a filling section including means
for filling each carton and means for sealing the top clo-
sure of each carton; means for intermittently transferring
cartons from said accumulating section to said filling sec-
tion; first drive means for intermittently driving said
erecting means and said bottom sealing means and for
continuously driving said accumulating means; second
drive means independent of said first drive means for
continuously driving said filling means and said top seal-
ing means; and for intermittently driving said transfer
means; and control means connected between said detec-
tors and said first and second drive means and arranged
to deactivate said erecting means in the event a number of
cartons greater than said highest permissible number is de-
tected by said high level detector, said comtrol means
also being arranged to deactivate said transfer means in
the event a number of cartons less than said minimum
desired number is detected by said low level detector.

8. A machine for forming and filling cartons each of
which includes a bottom closure and a top closure, the
combination of: a forming section comprising means for
erecting cartons from carton blanks, means for sealing the
bottom closure of each carton, and means for adjusting
said erecting means and said sealing means to handle
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cartons of different sizes; an accumulating section com-
prising means for accumulating a plurality of cartons,
and means for adjusting said carton accumulating means
for handling cartons of different sizes; and a filling sec-
tion comprising means for filling the cartons, means for
sealing the filled cartons, and means for adjusting said
filling means and sealing means to handle cartons of
different sizes, said last mentioned adjusting means being
arranged to change the position of the bottom of the car-
tons and a portion of the filling means to the nearest one-
thousandth of an inch so as to accurately control the
quantity of liquid being filled into each carton.

9. A machine for forming and filling cartons each of
which includes a bottom closure and a top closure, the
combination of: a forming section comprising means for
erecting cartons from carton blanks, means for sealing
the bottom closure of each carton, means for intermit-
tently advancing the cartons between said erecting means
and said sealing means, and means for adjusting said erect-
ing means and said sealing means to handle cartons of dif-
ferent sizes; an accumulating section comprising means for
intermittently receiving cartons from said forming sec-
tion and for continuously advancing the cartons through
a portion of said accumulating section, stationary means
for supporting a row of cartons in said accumulating sec-
tion, and means for adjusting said carton accumulating
means and said row supporting means for handling car-
tons of different sizes; and a filling section comprising con-
tinnously driven means for receiving the cartons from
said stationary accumulating support means and for ad-
vancing the cartons through a plurality of stations, means
at one station for filling the cartons, means at another
station for sealing the filled cartons, and means for simul-
taneously adjusting said filling means and said sealing
means to handle cartons of different sizes, said last men-
tioned adjustment means being arranged to change the
position of the bottom of the cartons and a portion of
the filling means to the nearest one-thousandth of an
inch so as to accurately control the quantity of liquid
being filled into each carton.

10. A machine for forming and filling thermoplastic
cartons each of which includes a bottom closure and a
top closure, comprising: a forming section including
means for erecting cartons from flat folded blanks into
tubular carton blanks, means for directing hot air at said
bottom closures to heat certain portions of the bottom
closures to a bonding temperature, and pressure applying
means for sealing the bottom closures of each carton; an
accumulating section comprising a continuously driven
vertically extending conveyor having spaced -carriers
thereon, means for transferring the cartons from said
forming section onto said carriers of said vertical con-
veyor, and means for receiving the cartons from said
vertical conveyor and accumulating the cartons in a
vertical stack of abutting cartons; a filling section includ-
ing means for transferring the cartons from the vertical
stack to the filling section at a speed determined by the
demand for the cartons from the filling section, means for
filling each carton, means for directing hot air at the top
closure of each carton for heating certain portions of the
top closures to a bonding temperature, and pressure ap-
plying means for sealing the top closure of each carton;
first drive means for intermittently driving said erecting
means and said bottom sealing means and for continu-
ously driving said accumulating means; second drive
means independent of said first drive means for continu-
ously driving said filling means and said top sealing
means; and control means associated with said accumulat-
ing section and with said first and second drive means and
arranged upon detecting an excessive quantity of accu-
mulated cartons in said accumulating section to deactivate
said first drive means while permitting said second drive
means to continue operating.

1i. In a machine having a plurality of stations for
forming and filling cartons each of which includes a bot-
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tom closure and a top closure, the combination of: a
forming section comprising means for erecting tubular
carton blanks from flat folded blanks, means for support-
ing said blanks and for moving said blanks past said
stations, means at said stations for sealing the boftom
closures of the cartons, means for discharging the car-
tons from said support means, and first drive means for
driving said support means for moving said cartons be-
tween said stations; an accumulating section comprising
a continuously driven conveyor having carton supporting
carriers thereon, means for transferring the cartons from
said support means to said carriers, means for receiving
the cartons from said conveyor and accumulating the
cartons in a vertical stack of abutting cartons, and maxi-
mum quantity detecting means for detecting the maximum
permissible quantity of cartons in said vertical stack; a
filling section comprising conveying means for receiving
each carton, means for filling each carton while the car-
tons are supported on said conveying means, means for
sealing the top closure of each carton while the cartons
are supported on said conveying means, and second drive
means for driving said conveying means; and control
means responsive to the detection by said maximum
quantity detecting means of a supply of cartons in said
accumulating means greater than said maximum permis-
sible quantity for immediately deactivating said erecting
means, said second drive means being uneffected when
said detecting means detects a supply of cartons in excess
of said maximum permissible quantity.

12. In a machine having a plurality of stations for
forming and filling cartons each of which includes a bot-
tom closure and a top closure, the combination of: a
forming section comprising means for erecting tubular
carton blanks from flat folded blanks, means for support-
ing said blanks and for moving said blanks past said sta-
tions, means at said stations for sealing the bottom clo-
sures of the cartons, means for discharging the cartons
from said support means, and fisrt drive means for driv-
ing said support means for moving said cartons between
said stations; an accumulating section comprising means
for receiving the cartons from said forming section with
their bottom closures sealed, means for accumulating a
row of cartons, and minimum quantity detecting means
for detecting the minimum permissible quantity of cartons
in said accumulating means; a filling section comprising
conveying means for receiving each carton, means for
intermittently transferring each carton from said accumu-
lating means to said conveying means, means for filling
each carton while the cartons are supported on said con-
veying means, means for sealing the top closure of each
carton while the cartons are supported on said conveying
means, and second drive means for driving said convey-
ing means and said transfer means; and control means re-
sponsive to the detection by said minimum quantity de-
tecting means of a supply of cartons in said accumulat-
ing means less than said minimum permissible quantity
for deactivating said transfer means and allowing said
first drive means to operate.

13. In a machine having a plurality of stations for
forming and filling cartons each of which includes a bot-
tom closure and a top closure, the combination of: a form-
ing section comprising means for erecting tubular carton
blanks from flat folded blanks, means for supporting said
tubular blanks and for moving said blanks past said sta-
tions, means at said stations for sealing the bottom clo-
sure of the blanks to form open-top cartons, means for
discharging the cartons from said support means, and first
drive means for driving said support means for moving
said cartons between said stations; an accumulating sec-
tion comprising means for receiving the cartons from said
forming section with their bottom closures sealed, means
for accumulating a row of cartons, maximum quantity
detecting means for detecting the maximum permissible
quantity of cartons in said accumulating means, and mini-
mum quantity detecting means for detecting the minimum
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permissible quantity of cartons in said accumulating
means; a filling section comprising conveying means for
receiving each carton, means for transferring each car-
ton from said accumulating means to said conveying
means, means for filling each carton while the cartons are
supported on said conveying means, means for sealing the
top closure of each carton while the cartons are supported
on said conveying means, and second drive means for driv-
ing said conveying means; and control means responsive
to the detection by said maximum quantity detecting
means of a supply of cartons in said accumulating means
greater than said maximum permissible guantity for im-
mediately deactivating said erecting means, said second
drive means being unaffected when said detecting means
detects a supply of cartons in excess of said maximum
permissible quantity, said control means also being re-
sponsive to the detection by said minimum quantity means
of a supply of cartens in said accumulating means less
than said minimum permissible quantity for deactivating
said transfer means and for allowing said first drive means
to continue to operate.

14. In a machine having a plurality of stations for form-
ing and filling thermoplastic cartons each of which in-
cludes a bottom closure and a top closure, the combina-
tion of: a forming section comprising means for support-
ing a plurality of flat folded carton blanks having flaps
at one end, means for erecting the carton blanks into open
ended rectangular tubes, an intermittently driven carton-
forming turret disposed adjacent said carton erecting
means, a plurality of mandrels projecting radially outward
from said turret, each mandrel being movable between
said stations, first drive means for intermittently driving
said turret, means at one station for inserting each tube
onto a mandrel with its bottom closure projecting outward-
ly therefrom, means at another station for preforming the
bottom closure by bending certain of said flaps inwardly,
means at other stations for heating certain portions of
each bottom closure to a bonding temperature, means at
other stations for applying pressure to the heated bottom
closures to seal the bottom closures, and means at another
station for withdrawing each carton from said associated
mandrel; an accumulating section comprising a continu-
ously driven conveyor, means for deflecting the cartons
withdrawn from said mandrel onto said conveyor, and
means for receiving the cartons from said conveyor and
accumulating the cartons in a row of abutting cartons;
and a filling section comprising a continuously driven
transport conveyor for receiving the cartons one at a time
and for advancing the cartons along a predetermined
path, means for filling the cartons as the cartons are mov-
ing along said path, means for sealing the cartons while
the cartons are moving along another portion of said pre-
determined path, and second drive means for continuously
driving said transport conveyor.

15. In a machine having a plurality of stations for form-
ing and filling cartons each of which includes a bottom
closure and a top closure, the combination of: a forming
section comprising means for erecting tubular carton
blanks from flat folded blanks, means for supporting said
blanks in a prurality of rows and for moving said blanks
along a plurality of paths past said stations, means at said
stations for sealing the bottom closures of the cartons,
means for discharging the cartons from said support means
into a plurality of pick-up positions, and first drive means
for driving said support means for moving said cartons
between said stations; an accumulating section compris-
ing conveying means for receiving each row of cartons
from said plurality of pick-up positions and for advanc-
ing each row along a predetermined path, means for in-
dependently accumulating each row of cartons, and mini-
mum quantity detecting means for independently detect-
ing the minimum permissible quantity of cartons in each
row of said accumulating means; a filling section com-
prising a single transport conveyor for receiving the car-
tons from all rows in said accumulating means and for
advancing the cartons along a single path, independently
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operated transfer means associated with each row of car-
tons in said accumulating section for transferring the car-
tons from said accumulating section to said transport con-
veyor, means for filling each carton while the cartons are
supported on said conveying means, means for sealing the
top closure of each carton while the cartons are supported
on said conveying means, and a second drive means for
driving said transport conveyor; and control means re-
sponsive to the detection by said minimum quantity de-
tect means of a supply of cartons in each row of said
accumulating means less than said minimum permissible
quantity for deactivating said associated transfer means.

16. In a machine having a plurality of stations for form-
ing and filling cartons each of which includes a bottom
closure and a top closure, the combination of a forming
section comprising a plurality of means for erecting
tubular carton blanks from flat folded blanks, means for
supporting said tubular blanks in a plurality of rows and
for moving said blanks along a plurality of paths past said
stations, each of said paths corresponding with one of said
erecting means, means adjacent said stations for sealing
the bottom closures of the cartons, means for discharging
the cartons from said support means into a plurality of
pick-up positions, and first drive means for driving said
support means for moving said cartons between said
stations; an accumulating section comprising conveying
means for receiving each row of cartons from said plural-
ity of pick-up positions and for advancing each row along
a separate path, means connecting said conveying means
to said first drive means, means for independently ac-
cumulating each row of cartons, maximum quantity detect-
ing means for independently detecting the maximum
permissible quantity of cartons in each row of said ac-
cumulating means, emergency detecting means for in-
dependently detecting a predetermined number of cartons
in excess of said maximum permissible quantity in each
row of said accumulating means, and minimum quantity
detecting means for independently detecting the minimum
permissible quantity of cartons in each row of said ac-
cumulating means; a filling section comprising a single
transport conveyor for receiving the cartons from all
rows in said accumulating means and for advancing the
cartons along a single path, independently operated trans-
fer means associated with each row in said accumulating
section for transferring the cartons from said accumulat-
ing section to the tramsport conveyor, means for filling
each carton while the cartons are supported on said
transport conveyor, means for sealing the top closure of
each carton while the cartons are supported on said trans-
port conveyor, and second drive means for driving said
transport conveyor; and independent control means for
each accumulated row of cartons and responsive to the
detection by said maximum quantity detecting means of a
supply of cartons in excess of said maximum permissible
quantity to deactivate said corresponding erecting means,
said control means being responsive to the detection by
any one of said emergency detecting means upon detect-
ing said predetermined quantity of cartons in excess of
said maximum permissible quantity in any of said ac-
cumulated rows of cartons for deactivating said first drive
means, said control means being responsive to the detec-
tion by one of said minimum quantity detecting means
upon detection of a guantity of cartons less than said
minimum quantity in one of said rows of said accumulat-
ing means to deactivate the transfer means associated with

" said one row.

17. In a machine having a plurality of stations for
forming and filling thermoplastic cartons each of which
includes a bottom closure and a top closure having a
plurality of flaps, the combiration of: a forming section
comprising means for supporting a plurality of tubular
carton blanks, means for erecting the carton blanks into
open ended rectangular tubes, an intermittently driven car-

ton forming turret disposed adjacent said carton erecting’
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ward from said turret, each mandrel being movable be-
tween said stations, first drive means for intermittently
driving said turret, means at one station for moving each
tube onto a mandrel with its bottom closure projecting out-
wardly therefrom, means at another station for preform-
ing the bottom closure by bending certain flaps inwardly,
means at other stations for heating certain portions of
each bottom closure to a bonding temperature, means at
other stations for applying pressure to the heated bottom
closures to seal the bottom closures, and means at a sub-
sequent station for withdrawing each carton from said as-
sociated mandrel; an accumulating section comprising a
continuously driven conveyor, means for deflecting the
cartons withdrawn from said mandrel into said conveyor,
and means for receiving the cartons from said conveyor
and accumulating the cartons in a row of abutting car-
tons; a filling section comprising a continuously driven
transport conveyor for receiving the cartons one at a time
and for advancing the cartons along a predetermined path,
means for filling the cartons as the cartons are moving
along said path, means for sealing the cartons while the
cartons are moving along another portion of said pre-
determined path, and second drive means for continuously
driving said transport conveyor; and control means in-
cluding forming section drive stop means which when
activated effects the deactivation of said erecting means
upon completion of an erecting cycle, and effects delayed
deactivation of said first drive means after the cartons
on said mandrels have been sealed and have been dis-
charged from said mandrels.

18. In a machine having a plurality of stations for
forming and filling thermoplastic cartons each of which in-
cludes a bottom closure and a top closure having flaps
formed thereon, the combination of: a forming section
comprising means for supporting two rows of flat folded
tubular carton blanks, independent erecting means for
each row of cartons for erecting the carton blanks into
open ended rectangular tubular blanks and for discharg-
ing the tubular blanks from each erecting means into a
separate mandrel loading station, an intermittently driven
carton forming turret disposed adjacent said carton erect-
ing means, a plurality of mandrels projecting radially out-
ward from said turret with said mandrels being arranged
in two spaced rows and with each mandrel being movable
past said stations upon actuation of said turret, first drive
means for intermittently driving said turret, blank loading
means at one of said stations for transferring the tubular
carton blanks from said mandrel loading station onto the
mandrels in each of said two spaced rows with the bottom
closures projecting outwardly, means at another station
for preforming the bottom closures of the cartons in both
rows by bending certain carton flaps inwardly, means at
another station for directing hot air at certain portions of
each bottom closure to heat each bottom closure to a bond-
ing temperature, means at another station for applying
pressure to the heated bottom closures to seal the bottom
closures, and means at another station for withdrawing
the cartons from the two rows of mandrels and for de-
positing the two rows of cartons in two accumulator pick-
up positions; an accumulator section comprising two con-
tinuously driven accumulator conveyors with one con-
veyor being arranged to handle the cartons in one row and
the other conveyor being arranged to handle the cartons
in the other row, means for transferring each row of car-
tons into the associated accumulator conveyor while rotat-
ing the cartons 90° about their longitudinal axes, steriliz-
ing means disposed in the path of movement of the car-
tons on said accumulator conveyor for sterilizing the car-
tons, a carton accumulating guideway associated with each
accumulator for receiving and accumulating a stack of
cartons from the associated accumulating conveyor, maxi-
mum quantity detecting means for independently detecting
the maximum permissible quantity of cartons in each of
said accummlating guideways, emergency detector means
for independently detecting a predetermined number of
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cartons in excess of said maximum permissible quantity
in each of said accumulating guideways, and minimum
quantity detecting means for independently detecting the
minimum permissible quantity of cartons in each of said
accumulating guideways, and means for interconnecting
said accumulator conveyors with said first drive means for
continuously driving the same in timed relation with said
forming turret; a filling section comprising a single trans-
port conveyor for receiving the cartons from both of said
accumulating guideways and for advancing the cartons
along a single path, independently operated transfer means
for transferring the cartons from each of said accumulat-
ing guideways onto said transport conveyor while shifting
each carton 90° about an axis perpendicular to its longi-
tudinal axis and also 90° about its longitudinal axis, sec-
ond drive means for driving said transport conveyor and
said transfer means independently of said first drive means
and independently of said carton forming turret, a crimping
turret driven by said transport conveyor and having means
for crimping tabs of the top closure of each carton out-
wardly while slightly tearing the points of connection of
the tabs with the remaining portion of the top closures
and while the top closures are supported by said transport
conveyor, a top forming turret driven by said transport
conveyor and having means for bending certain flaps
of the top closure of each carton inwardly when the car-
tons are supported on said transport conveyor, a filling
turret driving by said transport conveyor and having means
for filling the cartons with a flowable material when the
cartons are supported on said transport conveyor, a heating
turret driven by said transport conveyor and having means
for directing hot air at certain surfaces of the top closure
flaps and tabs of the cartons while the cartons are sup-
ported on said transport conveyor to heat said thermo-
plastic material to a bonding temperature, a top sealing
turret driven by said transport conveyor and having means
for sealing the top closures of the cartons while the car-
tons are supported on said transport comveyor, a top
marking turret driven by said transport conveyor and
having means for marking a carton identifying indicia on
the top closures of the carton when the cartons are sup-
ported on said transport conveyor, and means driven by
said transport conveyor for discharging the filled and
sealed cartons from said transport conveyor; and means
for adjusting said forming section, said accumulating sec-
tion, and said filling section so as to handle cartons of
different sizes.

19. A method of forming and filling cartons each of
which includes a top closure and a bottom closure, com-
prising the steps of erecting flat folded carton blanks
into open ended tubular carton blanks, moving the tubular
carton blanks along a predetermined path at a pre-
determined rate, sealing the bottom <closures of the
cartons while in said path, accumulating a vertically ex-
tending stack of cartons having their bottom closures
sealed at said predetermined rate, retiming and trans-
ferring the cartons from said accumulated stack, advanc-
ing the transferred cartons along a second path, filling the
cartons while moving along one portion of said second
path, and sealing the cartons while moving along another
portion of said second path.

20. A method of forming and filling cartons each of
which includes a top closure and a bottom closure com-
prising the steps of erecting two rows of open ended
tubular carton blanks, intermittently moving the two rows
of tubular carton blanks along a pair of parallel paths at
a predetermined speed, sealing the bottom closures of

the cartons in both rows while in said path, accumulating .

the cartons having their bottom closures sealed into two
rows at said predetermined speed, retiming and trans-
ferring the two rows of accumulated cartons at a different
speed, receiving and continuously advancing the two rows
of cartons along a single path and at a speed in excess of
about twice that of said predetermined speed, filling the
cartons while moving along one portion of said single
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path, and sealing the cartons while moving along another
portion of said single path.

21. A method of forming and filling cartons each of
which includes a top closure and a bottom closure com-
prising the steps of erecting two rows of open ended
tubular carton blanks, intermittently moving the two rows
of tubular carton blanks along a pair of parallel paths at
a predetermined speed, sealing the bottom closures of the
cartons in both rows while in said paths, accumulating the
cartons having their bottom closures sealed in two rows at
said predetermined speed, separately detecting the mini-
mum permissible quantity of accumulated cartons in each
row, retiming and transferring the two rows of accumu-
Iated cartons at a different speed, independently inter-
tupting the transfer of cartons from either row of accu-
mulated cartons upon the detection of a number of
accumulated cartons less than said minimum permissible
number, receiving and continuously advancing the trans-
ferred cartons along a single path and at said different
speed, filling the cartons while moving along one portion
of said single path, and sealing the cartons while moving
along another portion of said single path.

22. A method of forming and filling cartons each of
which includes a top closure and a bottom closure com-
prising the steps of erecting two rows of open ended
tubular carton blanks, intermittently moving the two
rows of tubular carton blanks along a pair of parallel
paths at a predetermined speed, sealing the bottom clo-
sures of the cartons in both rows while in said paths,
accumulating the cartons having their bottom closures
sealed in two rows at said predetermined speed, sepa-
rately detecting the maximum permissible quantity of
accumulated cartons in each row, retiming and trans-
ferring the two rows of accumulated cartons at a different
speed, independently interrupting the erecting of the carton
blanks in either of said two rows upon the detection of
a number of accumulated cartons in the associated row
greater than said maximum permissible number, receiv-
ing and continuously advancing the two rows of cartons
along a single path and at a speed in excess of about
twice that of said predetermined speed, filling the cartons
while moving along one portion of said single path, and
sealing the cartons while moving along another portion
of said single path.

23. A method of forming and filling cartons each of
which includes a top closure and a bottom closure com-
prising the steps of sealing the bottom closures of the
cartons, accumulating a supply of cartons at a predeter-
mined speed in two vertical stacks having their bottom
closures sealed, transferring the cartons from said two
vertical stacks, advancing the transferred cartons along a
predetermined path at a speed in excess of about twice
said predetermined speed, filling the cartons during move-
ment of the cartons along one portion of said path,
sealing the cartons while they move along another portion
of said path, and controlling the transfer of cartons in-
dependently of the rate of sealing of the bottom closures
and dependent upon the rate of advancement of the
cartons along said predetermined path.

24. A method of forming and filling cartons each of
which includes a top closure and a bottom closure com-
prising the steps of sealing the bottom closures of the
cartons, accumulating a supply of cartons having their
bottom closures sealed, detecting the minimum permissible
and maximum permissible quantity of accumulated car-
tons, transferring the cartons from said accumulated sup-
ply, advancing the transferred cartons along a predeter-
mined path, filling the cartons while moving along one
portion of said path, sealing the cartons while moving
along another portion of said path, controlling the trans-
fer of cartons independently of the sealing of the bottom
closures of the cartons and dependent upon the rate of
advancement of the carions along said predetermined’
path, and interrupting the transfer of cartons upon detec-
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tion of a number of accumulated cartons less than said
minimum permissible number.

25. A method of forming and filling cartons each of
which includes a top closure and a bottom closure com-
prising the steps of erecting open ended tubular blanks
from flat folded carton blanks, sealing the bottom clo-
sures of the cartons, accumulating a supply of cartomns
having their bottom closures sealed, detecting the mini-
mum permissible and maximum permissible quantity of
accumulated cartons, transferring the cartons from said
accumulated supply, advancing the transferred cartons
along a predetermined path, filling the cartons while
they are moved along one portion of said path, sealing
the cartons while they are moved along another portion
of said path, controlling the tramsfer of cartons inde-
pendently of the sealing of the bottom closures of the
cartons and dependent upon the rate of advancement of
the cartons along said predetermined path, interrupting the
transfer of cartons upon the detection of a number of
accumulated cartons less than said minimum permissible
number, and interrupting the erection of carton blanks
upon detection of a number of accumulated cartons
greater than said maximum permissible number.

26. A method of forming and filling cartons each of
which includes a top closure and a bottom closure com-
prising the steps of erecting open ended tubular carton
blanks from flat folded carton blanks, supporting the
tubular carton blanks with their bottom closures outer-
most, intermittently advancing said blanks along a pre-
determined path past a plurality of processing stations,
sealing the bottom closures of the cartons at said stations,
accumulating a supply of the cartons having their bottom
closures sealed, detecting the minimum permissible and
maximum permissible quantity of accumulated cartons,
transferring the accumulated cartons from said accumu-
lated supply, continuously advancing the transferred car-
tons along a predetermined path, filling the cartons while
moving along one portion of said path, sealing the car-
tons while moving along another portion of said path,
controlling the transfer of cartons independently of
the sealing of the bottom closures of the cartons and
dependently upon the rate of advancement of the cartons
along said predetermined path, interrupting the transfer
of cartons upon the detection of a number of accumu-
lated cartons less than said minimum permissible number,
and interrupting the erection of carfon blanks upon the
detection of a number of accumulated cartons greater
than said maximum of permissible number.

27. Tn a carton forming and filling mcahine, an accu-
mulating section for accumulating a supply of cartons
having their bottom closures sealed and their top closures
open comprising, an accumulating conveyor arranged to
be driven at a predetermined rate, a plurality of evenly
spaced carriers on said conveyor, means for placing a
carton on each carrier, a carton accumulating guideway
for stripping the cartons from said carriers and for accu-
mulating a supply of abutting cartons therein, means for
maintaining the accumulated cartons in said guideway, and
means for deflecting one carton at a time from said guide-
way upon demand and at a rate independent of the rate
of movement of said conveyor.

28. In a carton forming and filling machine, an accu-
mulating section for accumulating a supply of cartons
having their bottom closures sealed and their top clo-
sures open comprising, an accumulating conveyor driven
at a predetermined rate, a plurality of evenly spaced
carriers on said conveyor, means for placing a carton on
each carrier, means disposed adjacent a run of said con-
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29, In a carton forming and filling machine, an accu-
mulating section for accumulating a supply of cartons
having their bottom closures sealed and their top closures
open comprising, an accumulating conveyor driven at a
predetermined rate, a plurality of evenly spaced carriers
on said conveyor, means for placing a carton on each
carrier, a carton accumulating guideway for stripping
the cartons from said carriers and for accumulating a sup-
ply of cartons therein, means for maintaining the accu-
mulated cartons in said guideway, means for deflecting
one carton at a time from said guideway upon demand
at a rate independent of the rate of movement of said
conveyor, and means for adjusting the size of said guide-
way to accommodate cartons of different sizes.

30. In a carton forming and filling machine, an accu-
mulating section for accumulating a supply of cartons
having their bottom closures sealed and their top closures
open comprising, an accumulating conveyor driven at a
predetermined rate, a plurality of evenly spaced carriers-
on said conveyor, means for placing a carton on each
carrier, means disposed adjacent a run of said conveyor
for sterilizing the cartons as they move therepast, a carton
accumulating guideway for stripping the cartons from
said carriers and for accumulating a supply of cartons
therein, means for maintaining the accumulaf®d cartons
in said guideway, means for deflecting one carton at a
time from said guideway upon demand and independently
of the movement of said conveyor, and means for adjust-
ing the size of said guideway to accommodate cartons
of different sizes.

31. In a carton forming and filling machine, an accu-
mulating section for accumulating a supply of cartons
having their bottom closures sealed and their top closures
open comprising, an accumulating conveyor driven at a
predetermined speed, a plurality of evenly spaced carriers
on said conveyor, means for placing a carton on each
carrier, a carton accumulating guideway for stripping
the cartons from said carriers and for accumulating a
supply of cartons therein, means for maintaining the accu-
mulated cartons in said guideway, means for deflecting one
carton at a time from said guideway upon demand and
independently of the movement of said conveyor, and
means for swinging each carton ninety degrees about an
axis normal to the longitudinal axis of the carton immedi-
ately after the carton has been deflected from said guide-
way.

32. In a carton forming and filling machine having a
plurality of stations, an accumulating section for accumu-
lating a supply of cartons having their bottom closures
sealed and their top closures open comprising, an accumu-
lating conveyor driven at a predetermined speed, a plu-
rality of evenly spaced carriers on said conveyor, means
for receiving cartons ome at a time at a transfer station
at said predetermined speed, means for transferring the
cartons from said transfer station onto said carriers at
said predetermined speed while rotating each carton ninety
degrees about its longitudinal axis, a carton accumulating
guideway for stripping the cartons from said carriers and
for accumulating a supply of cartons therein, means for
maintaining the accumulated cartons in said guideway, and
means for deflecting one carton at a time from said
guideway upon demand independently of the rate of
movement of said conveyor.

33. In a carton forming and filling machine, an accu-
mulating section for accumulating a supply of cartons
having their bottom closures sealed and their top closures
open comprising, an accumulating conveyor driven at a
predetermined speed, a plurality of evenly spaced carriers
on said conveyor, means for placing a carton on each
carrier, a carton accumulating guideway for stripping the
cartons from said carriers and for accumulating a supply
of cartons therein, means for maintaining the accumulated
cartons in said guideways, means for deflecting one carton
at a time from said guideway upon demand and inde-
pendently of the movement of said conveyor, and a
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minimum quantity detector in said guideway for detecting
a quantity less than a minimum desired amount of accu-
mulated cartons and for deactivating said deflecting means
upon such detection.

34. In a carton forming and filling machine having a
plurality of stations, an accumulating section for accu-
mulating a supply of cartons having their bottom clo-
sures sealed and their top closures open comprising, two
vertically extending accumulating conveyors disposed side
by side and continuously driven at a predetermined rate
of speed, a plurality of evenly spaced carriers on each
conveyor, means for receiving cartons one at a time
at an upper transfer station at said predetermined speed
for transferring cartons into the carriers of one of said
conveyor, means for receiving cartons one at a time in a
lower transfer station at said predetermined speed for
transferring cartons into the carriers of the other con-
veyor, rotary transfer means at said upper and lower
stations for transferring the cartons from said stations
onto the carriers of the associated conveyors at said
predetermined speed while rotating each carton ninety
degrees above its longitudinal axis, a plurality of ultra-
violet lights disposed adjacent one run of each conveyor
for sterilizing the cartons as they move therepast, means
for guiding the cartons as they move past said ultraviolet
lights, a carton accumulating guideway for each conveyor
for stripping the cartons from the associated carriers and
for accumulating a supply of cartons therein, means for
maintaining the accumulated cartons in each of said
guideways, means for deflecting one carton at a time
from each guideway upon demand and independently of
the movement of said conveyors, means for swinging each
carton ninety degrees about an axis normal to the longi-
tudinal axis of the carton immediately after the carton
has been deflected from said guideway, and means for
adjusting said guiding means and said guideways for
handling cartons of different sizes.

35. In a carton forming and filling machine, a filling
section for first filling cartons having their bottom closures
sealed and for thereafter sealing the top closures of the
cartons, the combination of «a stationary frame, a movable
frame, means for filling the cartons and for sealing the
top closures thereof supported by said statiopary frame at
a predetermined distance from said movable frame, an
endless transport conveyor carried by said movable frame,
a plurality of evenly spaced carton carriers on said trans-
port conveyor for supporting the cartons and advancing
the cartons along a predetermined path into registration
with said carton filling and sealing means, for driving
said conveyor, power driven means for moving said
movable frame toward or away from said stationary
frame for handling cartons of different sizes, and control
means for controlling said power driven means and for
determining the extent of movement between the movable
frame and the stationary frame to the nearest one-
thousandth of an inch so as to accurately control the
amount of product filled into different sized cartons.

36. In a carton forming and filling machine a filling
section for first filling cartons having their bottom closures
sealed and for thereafter sealing the top closures of the
carton; the combination of a stationary frame; a movable
frame; means for filling the cartons and for sealing the
top closures thereof supported by said stationary frame
at a predetermined distance from said movable frame;
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an endless transport conveyor carried by said movable
frame; a plurality of evenly spaced carton carriers on
said transport conveyor for supporting the cartons and
advancing the cartons along a predetermined path into
registration with said carton filling and sealing means;
means for driving said conveyor; and means for moving
said movable frame toward or away from said stationary
frame for handling cartons of different sizes; said means
for moving said movable frame comprising a plurality
of screw jacks connected between said stationary frame
and said movable frame, means interconnecting each of
said jacks for simultaneously operating all jacks, an air
motor for selectively driving said interconnecting means
in either direction, and means for determining the extent
of movement between the movable frame and the sta-
tionary frame to the nearest one-thousandth of an inch.

37. In a carton forming and filling machine, a filling
section for first filling cartons having their bottom closures
sealed and for then sealing the top closures, the combina-
tion of a stationary frame, a vertically movable frame,
adjustment means supported by said stationary frame and
operatively connected to said movable frame for vertically
adjusting said movable frame relative to said stationary
frame, a plurality of turrets, each turret including a
stationary column secured to said stationary frame, a
rotary column journalled on said stationary column, a
turret drive sprocket secured to said rotary column for
rotation therewith and for vertical movement relative
thereto, means for connecting said sprocket to said mov-
able frame for rotation relative thereto and for vertical

" movement therewith, a tool-supporting hub secured to

said rotary column, a plurality of packaging tools secured
at equally spaced intervals around said tool support, each
tool on one tool-supporting hub being identical to the
other tools on the same hub and being different from any
other tools on any of the other tool-supporting hubs, and
cam means secured to said stationary column to operate
said tool, an endless transport conveyor trained around
said turret drive sprocket, drive means supported on said
movable frame and connected to said transport conveyor
for continuously driving the same, a plurality of carton
carriers secured to said transport conveyor at equally
spaced intervals therealong for receiving and supporting
the cartons in an upright position and for advancing the
cartons around the turrets in alignment with the tools
thereon, said tools cooperating to fill, seal and mark a
carton identifying indicia on each carton, means carried
by said movable frame for discharging the cartons from
said transport conveyor, and means for actuating said
frame adjustment means for raising or lowering said
transport conveyor so as to simultaneously adapt ail
turrets to handle cartons of different heights.
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